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1 .O INTRODUCTION 

The 779 Closure Project was located in the north central section of the RFETS protected 
area. Main structures in the 779 Cluster were the main R&D facility, Building 779; a filter 
plenum and emergency generator facility, Building 729; a filter plenum building, Building 
782; an emergency generator facility, Building 727; and a cooling tower pump house, 
Building 783. Additional support structures included a paint storage facility, Building 
780; a metal storage facility, Building 780A; a gas bottle storage facility, Building 780B; 
and ten (1 0) cooling towers (Buildings 784A/B/C/D, 785, 786, 787A/B/C/D). See Figure 
1-1, Building 779 Cluster Layout, for layout of the 779 Cluster. In general, the D&D effort 
removed interior equipment, decontaminated the remaining structures, and dismantled 
the facilities; leaving facility foundations, basements, and underground utilities in place. 

The 779 Closure Project was completed in accordance with the project’s Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) decision 
document, the Decommissioning Operations Plan (DOP) for the 779 Cluster Interim 
MeasureAnterim Remedial Action, approved February 1998. Exceptions taken to the 
779 DOP during implementation of the closure project are identified in Section 7.0 of this 
document. This document summarizes the final condition of the 779 Cluster facilities. 
Following is a listing of the facilities that were deactivated and demolished under the 779 
Closure Project and a summary of the tasks performed to render those facilities suitable 
for demolition. 

Building 72 7, Em ergen cy Dies el Genera tor 5 uildin g 

Building 727 was a single-story building with a 5-in thick reinforced concrete roof 
slab supported by 8-in concrete block walls resting on 8-in thick by 5 ft deep 
foundation walls. The structure was approximately 16 ft. wide by 24 ft. long by 
12 ft. high. 

Rocky Flats Environmental Technology Site (RFETS) garage personnel drained 
the emergency diesel generator’s fuel oil system. The fuel was transported to 
the garage for redistribution and use in other RFETS equipment. The above 
ground storage tank was closed out in accordance with 7 CCR 1101-14, Storage 
Tank Regulations, Colorado Department of Labor and Employment, Oil 
Inspection Section. The connecting fuel piping was disposed of as industrial 
waste. The below ground storage tank was closed under a different project, (the 
tank was foamed and left in place). The demolition contractor drained the diesel 
cooling system and the coolant transferred to Building 374 for processing. The 
emergency diesel generator was sent to Property Utilization and Disposal 
(PU&D) for processing. The remaining piping and components in Building 727 
were recycled as scrap metal or disposed of as industrial waste. 

Roof media samples taken from Building 782 indicated that the roof was 
radioactively contaminated above release levels (Reference the Radiological 
Closeout Survey Plan for the Building 779 Cluster, Rev. 2, June 1999 for relevant 
release levels.). Due to the proximity of Building 727 to Building 782 (within 20 
feet), and the contamination mechanism, (settling of material from the solar 
ponds), the Building 727 roof was treated as contaminated material, removed 

Y 
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and disposed of as contaminated waste. The remaining building structure was 
surveyed and released as non-contaminated material. Building 727 was 
demolished and transported to the 980 pad where the material is stored for future 
use. Penetrations in the Building 727 slab have been plugged and grouted. 

Building 729, Filter Plenum Building 

Building 729 was a single-story building approximately 72 ft. long by 38 ft. wide 
by 16% ft. high. Reinforced concrete spread footings, 2 ft. high by 3% ft. wide by 
1 ft. thick, supported reinforced concrete grade walls. The internal equipment and 
components were removed and asbestos was abated from Building 729. In- 
process characterization surveys identified several areas and systems within 
Building 729 that were radiologically contaminated. The identified contaminated 
areas and systems were removed and packaged as waste or the area was 
decontaminated. The building was demolished and the resulting rubble was 
transported to the Erie Landfill. The Building 729 foundation slab was left 
undisturbed. 

Building 779, Research and Development Facility 

Building 779 was comprised of three main areas: 779 proper, 779A, and 779B 
(Reference Figure 1-2, Building 779 Layout). The foundations for Building 779 
are horizontal and poured-in-place with reinforced concrete spread footings. 
Dimensions vary from 1% ft. square to 6% ft. square and from 10 in. to 16 in. 
thick. In depth below grade, the footings vary from 3 ft. to 9 ft. Reinforced 
concrete grade beams, 16 in. to 18 in. wide and 10 in. to 13 in. thick rest on the 
spread footings. The first floor slab is poured-in-place, reinforced concrete 6 in. 
to 8 in. thick with a barrier on a gravel base. 

The internal equipment and components were removed and asbestos was 
abated from Building 779. In-process characterization surveys identified several 
areas and systems within Building 779 that were radiologically contaminated. 
The newly identified contaminated areas and systems were removed and 
packaged as waste or the area was decontaminated. The building was 
demolished and the resulting rubble was transported for storage at the 980 pad. 
The Building 779 foundation slab was left undisturbed. 

Foundation penetrations are discussed in Section 9.0 of this document. The 
Building 779 basement opening was sealed with a watertight cover. Four 
penetrations were drilled through the basement ceiling to allow groundwater 
removal from the below grade pits. Hinged lids that are raised 6 inches above 
the openings protect the water removal penetrations. The raised openings 
eliminate rain and snow melt accumulation in the basement pits. A metal 
watertight cover was also installed over the ventilation tunnel between B779 and 
B782 and an elevator shaft. Pipe and conduit openings in the building siab were 
plugged and grouted at the foundation level. Process waste piping penetrations 
were also covered with metal plates that are fastened to the foundation. 
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Building 780, Paint and Solvent Storage Shed 

Building 780 was a corrugated sheet-metal shed. Material, equipment and 
components were removed from Building 780; asbestos was then abated. The 
Building 780 structure was then removed and packaged as radioactively 
contaminated waste, leaving a 140 ft2 12-in thick reinforced concrete slab. 

Building 780A/B, Storage Sheds 

Material was removed from the sheds. Building 780A was dismantled and 
packaged as radioactively contaminated waste. Building 780B was surveyed, 
released, and packaged as scrap metal. 

Building 782, Plenum Filter Building 

Building 782 was a single-story building approx. 100 ft. long x 62 ft. wide by 16 ft. 
high. Reinforced concrete caissons, varying from 2 ft. to 2% ft. in diameter and 
from 6 ft. to 24 ft. deep, supported reinforced concrete grade beams that are 10 
in. thick by 5 ft. deep. Internal equipment and components were removed and 
asbestos was abated from Building 782. In-process contamination surveys 
identified that three areas of Building 782 were contaminated; the internal 
radioactively contaminated structures were decontaminated. The Building 782 
roof was found to have fixed radioactive contamination and was removed and 
packaged prior to demolition. The building was demolished and the building 
rubble transported and stored at the 980 pad. The Building 782 foundation slab 
was left undisturbed. 

Pipe and conduit openings in the Building 782 slab were plugged and grouted at 
the foundation level. Process waste piping penetrations were covered with metal 
plates that are fastened to the foundation. After the Building 782 structure was 
removed, a cover was constructed over the Building 782 pit. The pit cover is 
constructed so that groundwater migration into the Building 782 pit can be 
removed. The groundwater infiltrate will be sampled and pumped on a periodic 
basis. Water removed from the Building 782 pit is designated for transport to 
Building 374 for processing. 

Building 783, Cooling Tower Pump House 

Building 783 was constructed of aluminum and steel on reinforced concrete 
pedestals on a reinforced concrete foundation. The internal equipment and 
components were removed and the cooling water was removed from the pump 
basins. The cooling tower water was sampled and characterized prior to 
removal. (This data is contained in IWCP T0096268, Waste Sampling 
Characterization for Building 779.) Because the cooling tower water was 
determined to be above free release criteria for beta activity, it was collected and 
processed in Building 374. The building and pump basins were surveyed for 
radiological contamination and released as non-contaminated. Building 783 was 
then disassembled and removed as scrap metal. The Building 783 foundation 
slab was left undisturbed. Pit covers, with access openings, have been installed 
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over the pump basins to allow for groundwater removal. The groundwater 
infiltrate will be sampled and pumped on a periodic basis. Water removed from 
the Building 782 pit will be transported to Building 374 for processing. 

Buildings 784 through 786, Cooling Towers 

The cooling towers were surveyed and removed as scrap metal. The cooling 
tower foundation slab was left undisturbed. 

Additional detail reguarding the final condition of the 779 Cluster facilities is contained in 
the following sections of this document. Figures 1-1 and 1-2 follow. 

7 
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FIGURE 1-1, Building 779 Cluster Layout 

N 
Building 779 Cluster Layout 

1 

727 
729 
779 
780 
780A 
7808 
782 
783 
784 
785 
786 
'87 

3 

Emergency diesel generator facility serving Building 779. 
Facility containing filter plenums and emergency diesel generator. 
Research and Development Center. 
PainVStorage Facility. 
Metal Storage Facility. 
Gas Bottle Storage Facility. 
Filter Plenum Exhaust Enclosure For Building 779 Exhaust. 
Building 779 Cooling Tower Pump House. 
Building 779 Cooling Tower Support Facility (A, B, C, D). 
Building 779 Cooling Tower Support Facility. 
Building 779 Cpoling Tower West Chiller. 
Building 779 Cooling Tower East Chiller (A, B, C, D). 

0 

787 

785 

784 

cl 
727 



DECOMMISSIONING CLOSEOUT REPORT 
FOR THE BUILDING 779 PAD 

RF/RM RS-2000.0 1 2. UN 
Page 9 

FIGURE 1-2, Construction History of Building 779 

- 1965 
- 1968 
- 1973 

Figure A-I & A-2 First Floor Key Plan, Building 779 

l-----l 

P 
Figure A-2 Second Floor Key Plan, Building 779 



DECOMMISSIONING CLOSEOUT REPORT 
FOR THE BUILDING 779 PAD 

RF/RMRS-2000.012.UN 
Page 10 

2.0 GOALSMET 

Throughout the duration of the 779 Closure Project numerous goals and objectives, as 
identified in the 779 DOP, were met. These goals included the removal of interior 
equipment, decontamination of main facility structures, and the dismantling of facilities 
specific to the 779 project boundaries. The most notable accomplishments relevent to 
the project included the removal of 133 gloveboxes, 6 major filter plenum systems, 
approximately 7,695 grams of plutonium and the demolition of 76,733 square feet of 
buildings. The scheduled completion date for demolition of the 779 Closure Project 
facilities was June 2000. Actual completion of demolition activities was February 18, 
2000. 

3.0 TREATMENT PROCESSES 

No RCRA treatment processes were utilized within the 779 Closure Project. Processes 
were initiated to fix radioactive contamination in equipment and building systems in order 
to minimize the potential for airborne radioactivity and worker risk through contamination. 
These “contamination” treatment processes were used throughout the demolition of the 
779 Cluster. The use of fixatives in gloveboxes and the fogging of ductwork assisted in 
the safe demolition of contaminated systems and equipment as well as lower radiation 
doses to workers. Products such as StripCoatTM , 3M Firedam, Asbestos Binding 
Compound (ABC), Peel Away 7 were used in gloveboxes. Encapsulent Technologies 
Glycerine Solution (ETGS) and ETGSZ were the products used to fog the ductwork. 
MSDSs are included in Appendix A. 

4.0 RADIOLOGICAL ANALYSIS AND SURVEY RESULTS 

At the onset of the 779 Cluster Closure Project, a Reconnaissance Level 
Characterization (RLC) was performed on those buildings within the Cluster in order to 
plan Decontamination and Demolition (D&D) activities and to provide input to the Final 
Status Survey Design. A survey breakdown structure was developed for the facilities 
within the 779 Cluster to delineate radiological survey units and the corresponding final 
status survey classifications. Subsequently, the Radiological Closeout Survey Plan for 
the Building 779 Cluster was developed in order to guide thle final status survey effort. 
The plan outlined the requirements for the survey process, iand presented the associated 
free-release limits per DOE Order 5400.5. The limits are provided in Table 4-1, Free 
Release Limits per DOE Order 5400.5. 
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**DCGLEMC Total I 
TY Pe 

Alpha 
(Transuranics) 
Alpha 
(Uranium) 

(dpmll00 Total (Ma xi m u m) 
cm2) (Average) (dpm/lOO cm2) 

(dpm/lOO 
cm2) 

20 100 300 

1000 5000 15,000 

*DCGL - Derived Concentration Guideline Limits, Wilcox and Rank Sum Test 
**DCGL - Derived Concentration Guideline Limits, Elevated Measurement 
Comparison 

The Radiological Closeout Survey Plan for the Building 779 Cluster was reviewed and 
approved by the following approval authorities: RMRS, KH, DOE, CDPHE, and the EPA. 

Following the completion of D&D, radiological surveys were performed on building 
surfaces, including interior and exterior walls, ceilings, floors, etc., as required by the 
Closeout Radiological Survey Plan for the 779 Cluster. The surveys included total and 
removable alpha surface contamination measurements, alpha-scan surveys, and media 
samples. Media samples were analyzed for transuranic (Pu-239 and Am-241) and 
uranium (U-233/234, U-235, and U-238) isotopes. The media sample results are 
presented in the Closeout Radiological Survey Reports (Refer to Section 14, 
References). 

Final status surveys were performed after equipment and systems were removed from 
an area. Areas that were surveyed were physically isolated from adjacent areas 
undergoing D&D and remained isolated until demolition of the specific area occurred. 
The phased approach to final survey was implemented to support the schedule and to 
assure a timely review of the reports. The surveys and corresponding reports were 
presented to the DOE and CDPHE in the following sequence: 

I. 
2. 

3. 

4. 

5. 

6. 

Closeout Radiological Survey Report For Building 729, Rev. 0, April 1999 
Closeout Radiological Survey Report For Building 779, Annex B, Rev. 1, October 
1999 
Closeout Radiological Survey Report For Building 779, Administration Building, 
Rev. 0, October 1999 
Closeout Radiological Survey Report For Building 779, "A" Annex, Rev. 0, 
November 1999 
Closeout Radiological Survey Report For Building 779, Main Building, Rev. 0, 
December 1999 
Closeout Radiological Survey Report for Buildings 727, 782, and 783, Rev. 0, 
February 2000. 
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The reports were subjected to a rigorous review, beginning at the project level with the 
final survey radiological engineers and manager, and a dedicated QA engineer. 
Subsequently, a review was performed by the following approval authorities: RMRS, KH, 
DOE, CDPHE, and the EPA. 

An Independent Verification Contractor (IVC) performed independent verification of the 
final status survey results. This contractor performed independent measurements on 
greater than ten-percent of the delineated survey units. In addition, the contractor 
reviewed and concurred with the Final Status Survey Reports. Based on the 
independent verification measurements and extensive reviews, the IVC concurred that 
the facilities within the 779 Cluster met the free-release criteria. 

A separate independent verification was performed on Annex B as requested by the 
Environmental Protection Agency. The data from this verification validated the free- 
release condition of Annex B. 

An additional survey effort was performed to verify that the building rubble, resulting from 
the “free released” 779 Cluster facilities, was not contaminated above the RFETS Tier 2 
action limits identified in the Rocky Flats Cleanup Agreement (RFCA). Nine concrete 
samples were collected from the building rubble staged on the 980 pad. The samples 
were analyzed for transuranic (Pu-239/240 and Am-241) and uranium (U-2331234, U- 
235, and U-238) isotopes. The resulting data demonstrated that the building rubble was 
suitable for free release (i.e., all results were less than RFCA Tier 2 action limits). 

Radiological Status of  Remainins Areas 

Buildings 727, 729 and 783 Slabs 

The Building 727 slab was verified as below the DOE Order 5400.5 limits. No 
contaminated process drains exist in this slab. 

The Building 729 trenches, and associated pit surfaces (walls and floor) were 
verified as below the DOE Order 5400.5 limits. No contaminated process drains 
exist in this slab. The trenches and pits were grouted after final survey. 

The Building 783 slab was verified as below the DOE Order 5400.5 limits. No 
contaminated process drains exist in this slab. Two pits and a sump exist in this 
slab. The pits and sump were verified as below the DOE Order 5400.5 limits and 
covered with steel plates. 

Building 779 and 782 Slabs 

The Building 779 and 782 slabs were decontaminated to levels less than the 
DOE Order 5400.5 limits. Contaminated process drains penetrating the 
foundation slabs were filled to grade with grout. Large penetrations, such as 
drain clean-outs, were covered with metal plates prior to demolition to maintain 
the integrity of the grout. The plates will remain in place until the Environmental 
Restoration (ER) phase of cleanup. Refer to Appendix D for slab details and the 
associated radiological status of remaining process lines. 
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Building 779 Basement and Pits 

The Building 779 basement was decontaminated to removable levels less than 
the DOE Order 5400.5 limits. Fixed contamination above these limits exists in 
isolated spots on the basement floor and within the paintlwall matrix of the south 
wall. Refer to Appendices E through H for maps of these areas and the 
associated radiological status. 

Building 779 pits (IA, 2A, 2B) contained standing water with radiological 
contaminants in excess of the RFCA Tier 1 limits (Refer to Appendix B, RFCA 
Tier l and Tier I/ Limits). The water is suspected to be groundwater infiltrate. The 
water was removed from all three pits, however, after a two-week period, pit 1A 
contained approximately 4 inches of standing water. A radiological survey of the 
pit walls, performed on December 2, 1999, established that the total and 
removable surface contamination levels were less than the DOE Order 5400.5 
limits. 

A radiological survey of the T5 tank pit indicated total surface contamination on 
the floors and north wall was in excess of the DOE Order 5400.5 limits (up to 992 
dpmll00 cm2). No removable surface contamination in excess of the DOE Order 
5400.5 limits was detected. 

B782 Ventilation Tunnel and Basement 

The Building 782 basement and tunnel surfaces were surveyed and found to be 
below the DOE Order 5400.5 limits. A small sump located in the northwest 
corner of the basement receives groundwater infiltrate. Isotopic analysis of the 
groundwater collected from the sump indicates radiological levels in excess of 
RFCA Tier 1 limits. The sump currently fills at a rate of 100 gallons per day. 

Building 727, 779, and 782 Rubble 

The concrete rubble from Buildings 727, 779, and 782 has been moved to the 
980 pad. The final status survey data indicates that the rubble does not contain 
radiological contamination in excess of the RFCA Tier 2 action limits. Nine 
concrete samples were collected from the rubble pile. The samples were 
analyzed for transuranic isotopes (Pu-239 and Am-241) and uranium (U-233/234, 
U-235, and U-238) isotopes. These data are contained in Appendix D, Concrete 
Rubble Data. The results were less than the RFCA Tier 2 action limits. 
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5.0 NON-RADIOLOGICAL ANALYSIS AND SURVEY RESULTS 

Non-radiological surveys were conducted to support the phased demolition of the 779 
Cluster; specific references to the Lead Regulatory Agency (LRA) approved survey 
reports are as follows: 

0 

0 

0 

0 

Building 779 Cluster Closure Project, Non-Radiological Closeout Report For Building 
779, A-Annex, Rev.0, Sept. 3, 1999 
779 Cluster Closure Project, Non-Radiological Closeout Report For The 
Administrative Area of Building 779, Rev. 0, Sept. 29, 1999 
Building 779 Cluster Closure Project, Non-Radiological Closeout Report For Main, 
Utility Area and B-Annex, Rev. 0, Dec. 13, 1999 
Building 779 Cluster Closure Project, Non-Radiological Closeout Report For 
Buildings 727, 782 and 783, Rev. 0, Feb. 1, 2000 

Non-radiological surveys were performed to ensure that contaminants of concern 
(COCs) within the 779 Cluster were identified, removed, or remediated to a level below 
regulated levels. The scope of the non-radiological survey included documenting a 
summary of the applicable information and survey data that was conducted after the 
Reconnaissance Level Characterization Report was issued. This information included in 
the Non-Radiological Closeout Reports demonstrated that contaminants of concern 
(COCs) within the 779 Cluster were identified, removed, or remediated to a level below 
regulated levels. 

6.0 WASTE STREAM DISPOSITION 

Waste types generated during the decommissioning of the 779 Cluster include both 
radioactive and non-radioactive waste. Radioactive waste consists of low level, low- 
level mixed, TRU, and TRU mixed waste. Non-radioactive waste includes sanitary, 
asbestos, TSCA (e.g. PCBs), hazardous, and oil. Table 6-1, Waste Volumes, 
summarizes the volumes of the various types of waste generated during the 
decommissioning and compares the actual volume to that estimated in the 779 Cluster 
Decommissioning Project Waste Management Plan. Table 6-1 also includes the volume 
of material originally estimated verses that sent to PU&D or recycled. Approximately 46 
tons of radioactively contaminated metal and approximately 627 tons of non- 
radioactively contaminated metal were sent off site for recycle. The concrete rubble 
from Buildings 727, 779, and 782 was stored on-site at the 980 pad and is intended for 
use as fill material at RFETS. 

During the course of this project, radioactive contamination was found in areas that were 
not expected to be contaminated. As a result, the amount of low level waste generated 
was larger than originally expected, and the amount of material sent to PU&D and 
disposed of as sanitary waste was less than expected. The amount of low level waste 
generated also increased due to schedulekost decisions made during the course of the 
project. These decisions resulted in the disposal of equipment and selected internal, 
non-load bearing walls as low-level waste in lieu of performing radiation surveys to free 
release the material. 
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VOLUME (ft3) Notes 

ACTUAL 
~ 

Higher than expected levels of radioactive contamination were found in piping systems, 
ventilation duct work and plenums. The higher than expected contamination levels 
resulted in a larger amount of TRU waste than had originally been anticipated. Higher 
than expected contamination levels were found primarily in ventilation duct and plenums 

Low Level 
Low Level Mixed 

TRU/TRM 
Radioactive Waste Total 

Waste generated during this project was managed in accordance with relevant RFETS 
waste operations procedures. State and federal regulations, and DOE orders, have 
been incorporated into the RFETS Waste Operations Procedures. The 779 Cluster 
Decommissioning Project Waste Management Plan provides the details associated with 
characterization, storage, disposal and overall waste management for the 779 Cluster. 
Waste generated as a result of this project was packaged for disposal in accordance 
with the applicable RFETS procedures and waste acceptance criteria for the disposal 
site. All waste has been removed from the 779 Cluster and shipped to the disposal site 
or is being storedktaged on-site for eventual disposal. 

~~ 

53,873 290,220 1 
557 920 
2,400 14,891 1 
56,830 306,031 

TABLE 6-1, Waste Volumes 

Industrial Waste Total 
Asbestos Waste 
TSCA Hazardous & Oil Waste 
Non-Radioactive Waste Total 

175,000 98,010 
46,573 2 
1 1  0 193 1 
221,683 98,203 

Rad/Non-Rad Waste Totals 278,513 404,234 

Non-Radioactive Waste 

Recycled Material 
PU&D 
Recycle Metal 
Recycle Concrete 
Total Recycled Material 

73,900 5,400 3 
80,790 134 
149,299 5 

73,900 235,489 

Notes: 
1. Number shown in the “Actual” column is based on waste container volume. 
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Modification Description 

Addends Section 9, Regulatory and 
Environmental Considerations - clarrifies 
number of RCRA storage units to be closed and 
EPA hazardous waste numbers. 
Addends Section 9 - deletes the RCRA storage 
units that didn’t store hazardous waste. 
Addends Section 9 - clarrifies the state of RCRA 
storage units and amends inspection 
requirements. 
Addends Section 8, Waste Management, and 9 - 
eliminated the use of temporary units and 
implements storage in accordance with ARARs; 
corrects typographical and gramatical errors. 
Addends Section 9 - incorporates fluorescent 

2. Asbestos waste is included with totals for LLW and TRU waste. The total shown in 
the estimate column for asbestos is representative of the actual amount since the 
estimate was based on detailed characterization with little additional asbestos 
discovered during actual removal. 

3. Approximately 150 pallets of equipment were sent to PU&D. Volume estimate is 
based on pallet load of 3’ x 4’ x 3’. 

4. 627 tons of metal was free released and 46 tons were recycled as low level 
radioactive waste. 

5. Volume is based on number of loads and 80% loading of transport vehicle. 
Additional volume reduction took place during grading and stacking at the 980 pad. 

major 

7.0 DEVIATIONS FROM DECISION DOCUMENT 

bulb crushing as a D&D activity. 
729 Demolition Plan 

Six minor modifications, two major modifications and one field modification to the 779 
DOP were initiated and appproved, as appropriate, by CDPHE throughout the duration 
of the project. Table 7-1, Modifications to the 779 DOP, identifies whether the 
modification was major, minor or a field modification. In addition, a summary level 
description of the modification is provided. 

major 

Table 7-1. Modifications to the 779 DOP 

779 Demolition Plan 

*Mod Number (Identified 
by Corresp Control No. 
and date of transmittal) 

May 12,1998 
(98-RF-02546) 

(98-RF-04543) 
October 15, 1998 

Dec. 7,1998 
(98-RF-05627) 

(99-RF-02061) 
May 24,1999 

(99-RF-01105) 
March 24, 1999 

Nov. 11, 1998 
(98-RF-05558) 

(99-RF-03072) 
Aug. 4,1999 
E-mail 
May 18, 1999 

(00-RF-00615) 
Feb. 15.2000 

field Initiated temporary use of process waste lines 
for transferring arsenic-contaminated water to 
Building 776/777. ! minor Addends Section 3, Decommissioning Overview 
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In summary, the minor modifications consisted of re-evaluating EPA hazardous waste 
numbers assigned to permitted storage areas, eliminating the requirement for storing all 
waste in temporary units, correction of typographical errors and clarification of terms. 
Major modifications to the 779 DOP consisted of demolition plans for Buildings 729, 
Building 779 and the remaining facilities. Building 779 was demolished in multiple 
phases, resulting in three demolition plans. The field modification addressed re-opening 
the process waste system to RCRA constituents. The system was RCRA closed in 1996 
and re-opened in May 1999 to support the removal of 510 gallons of arsenic 
contaminated water. The system was rinsed and re-sampled to ensure that arsenic 
levels were below the regulatory threshold; closure documentation is contained in the 
project files. 

8.0 DESCRIPTION OF SITE CONDITION 

Following is a description of the condition of 779 Cluster facilities after demolition. 
Drawings associated with the remaining foundations are identified Table 8-1, Final 779 
Cluster Drawings. Site utility drawings (Series 15501) covering the 779 Cluster area 
have been updated to show termination points for nitrogen, steam, condensate, 
domestic cold water, natural gas, cooling water, tower water, 13.8 KV power, telephone, 
and alarms. 

Building 727 was demolished leaving the 6-in thick, reinforced concrete floor slab. 
Adjacent concrete pads were for an electric fan, an above ground storage tank, and a 
cap for a previously removed under-ground storage tank. 

Building 729 was demolished to its main slab. The floor slab is reinforced concrete 6 in. 
thick. There are two pits: one 7 ft. long by 4 ft. wide by 6 ft. deep and the other 7 ft. long 
by 3 ft. wide by 2% ft. deep. Both pits have 12-in thick floor slabs. There are also two 
process waste trenches: one 9 ft. long by 1 ?A ft. wide by I % ft. deep and the other 16% 
ft. long by 1% ft. wide by 1% ft. deep. The pits and trenches were filled with concrete. 
Adjacent 12 in. thick concrete pads were for an above-ground storage tank, an exhaust 
stack, a substation, a radiator, a transformer, and a cap for a previously-removed 
underground storage tank. 

Building 779 was demolished to its main slab. Several pits exist within the slab including 
two elevator shafts (approx. 6 ft. long by 7 ft. wide by 3 ft. deep), the plenum deluge 
drain pit (approx. 6 ft. long by 4 ft. wide by 4 ft. deep, the basement pit area (approx. 29 
ft. long by 20 ft. wide by 20 ft. deep), and a pump pit (approx. 6 ft. long by 4 ft. wide by 4 
ft. deep). A process waste trench network approximately 50 ft. in length exists on the 
east-side of the slab. Metal covers were placed over these areas to eliminate the safety 
hazard of the foundation openings. The truck ramp located on the east side of the 
building, approx. 25 ft. long and sloping to a depth of 4 ft., was filled with building rubble. 
See Section 10 for additional information on slab penetrations and in-slab waste. 

Buildings 780A, 780B were demolished and removed from Site. No foundations remain 
from these sheds. 
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Building 782 was demolished to its main slab. The floor slab is reinforced concrete 
varying from 6 in. to 9 in. thick. One large pit, approx. 24 ft. long by 23 ft. wide by 20 ft. 
deep, in located at the west-side of the slab. The pit walls are 12 inches thick, reinforced 
concrete. The pit floor is reinforced concrete 12 in. to 17 in. thick. The Building 782 pit 
area leads to an under-ground tunnel and vertical corridor. The tunnel/corridor is 
approx. 30 ft. long by 12 ft. wide x 16 ft. deep that runs west then turns vertical to the 
surface. Walls of the vertical corridor are 8 inches thick, reinforced concrete block. 
Walls, floors, and the roof are 12 inches thick, reinforced concrete. The top of the roof 
slab is about 3 ft. below grade. Five concrete caissons ranging from 2 ft. to 2% ft. in 
diameter and 11 ft. to 14 ft. deep support the walls. A metal cover was placed over the 
12 ft. long x 12 ft. wide opening at grade to eliminate the safety hazard of the opening. A 
drainage system installed around the pit and tunnel during original construction is routed 
to a nearby manhole. 

Building 783 was demolished to its main slab. Two pits exist below the main slab, each 
measuring approx. 22 ft. long by 4 ft. wide by 8 ft. deep. A metal cover was placed over 
the access plates to the pits. A sump also exits under the slab constructed of 3 ft. ID 
pre-cast concrete pipe with a 4% ft. square by 9 in. thick concrete bottom. A metal plate 
was placed over the manhole for the sump. 

Ten ( I  0) cooling towers (Buildings 784A/B/C/D, 785, 786, 787A/B/C/D), piping, and 
support structures were demolished and removed from the Site. Five (5) concrete pads 
and 11 concrete caissons that supported the cooling towers remain. The reinforced 
concrete pads are 12 in. deep and range in size from 15 ft. long by 10 ft. wide to 45 ft. 
long by 21 ft. wide. The concrete caissons are 2% ft. in diameter and 4 ft. deep. 

Table 8-1, Final 779 Cluster Drawings 
1 Drawing Identification 1 Type of Drawing 
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9.0 DEMARCATION OF WASTES LEFT IN PLACE 

The primary wastes that were left in place consists of piping penetrations and drain. 
Following is a description of these waste. 

Slab Penetrations and drains 

The Bldg. 727 slab contains two domestic water pipes that were grouted and 
capped. One pipe originates with the site domestic water system. The second 
pipe travels underground to Building 782. Appendix E, Slab Details for Buildings 
727 and 782, identifies the approximate location of these isolation points. 

The Building 729 slab contains two domestic cold water pipes, that were grouted 
and capped, and a sanitary sewer line that was grouted. Appendix F, Slab 
Details for Building 729, identifies the approximate location of these isolation 
points. 

The Bldg. 779 slab contains an extensive network of process waste piping 
(abandoned-in-place in the late 1970's), process waste trenches, sanitary drains, 
and various branch connections from Site utilities. Process piping was grouted 
down approximately 5". Isolation points from Site utilities were grouted and 
capped. Also, six 8-in diameter, cooling water pipes run underground from the 
east-side of the slab and come up on the east side of the access road. Appendix 
G, Slab Details for Building 779, identifies the approximate location of the piping, 
trenches, utility isolation points, and the cooling water pipes. 

The Bldg. 782 slab contains plenum drain piping, and 3 domestic water pipes. 
Two pipes originate with the Site domestic water system. The third pipe travels 
underground to Bldg. 727. Appendix H, Slab Details for Building 782, identifies 
the approximate location of this piping. 

Metal covers have been placed over basement areas and pits associated with Buildings 
779, 782 and 783. The Building 779 basement has four pits (identified as IA,  2A, 3A 
and T5 pit on the map included in Appendix G) located beneath the basement. Three of 
the pits (IA, 2A and 2B) are known to receive groundwater infiltrate. Four hinged 
access ports have been installed in the basement cover to allow periodic removal of 
water from these pits; similar hinged access ports have also been installed in the 
Building 782 and 783 pits covers. Isotopic, Volatile Organic Analysis (VOA) and total 
metals data from water samples taken prior to pumping are included in Appendix I, Data 
from Soil, for these pits. The pit associated with Building 783 and the Building 782 sump 
also have ground water infiltrate. Water sample results for the Building 782 and 783 
sumps are also included in Appendix I .  

Non-contaminated concrete resulting from the demolition of 779 Cluster facilities was 
placed on a bermed concrete pad (previously known as Building 980) located northeast 
of Building 779. A gross segregation of non-cementatious material was preformed prior 
to relocation of the clean concrete to the 980 Pad. Consequently, other debris, such as 
roofing material, wood and metal structural reinforcement materials, is co-mingled with 
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the non-contaminated concrete. Prior to use of the concrete as clean fill, the material 
will be crushed to the appropriate size. 

Presently, the concrete pile has been saturated with a surfactant called Soil SementTM, 
manufactured by Midwest Industrial Supply. Soil SementTM is a non-hazardous 
polymer emulsion that is designed to control dust and erosion. The MSDS for Soil 
SementTM is included in Appendix J, MSDS for Soil Sement. The concrete pile will be 
managed in accordance with the RFCA Standard Operating Protocol For Recycling 
Concrete, September 28, 1999, until used as clean backfill. 

10.0 ENVIRONMENTAL RESTORATION 

Following is information regarding groundwater, sediment and soil that have been 
sampled in support of environmental restoration activities. Tables IO. 1 and 10.2, 
Groundwater and Sediment Data From The 779 Cluster, and 10.3, Soil Data From The 
779 Cluster, contain rad ioiso top ic , g ros s a I p h a/ be t a, vo I a t i le organics , nit ra t e/n i t ri t e and 
total metals analytical data, as available, for areas where these media have been 
sampled. 
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Sample 
ID 
00A0884 

OOAO 8 84 

00A0884 

00A0933 

00A0933 
00A0933 
00A0933 

00A0933 

00A0933 

0 OA09 3 3 

00A0933 

OOAlO75 
OOAl075 
OOAI 075 
OOAI 075 
OOAI 075 

Table 10.1, Groundwater and Sediment Data fr 
Pit ?A, 6779 Type of 

Analysis 
Nitratehitrit 
e 
Total Metals 

Matrix 

Water 

Water 

Organics 

Water 

.44 mg/L 

>Tier I I  <Tier I 
Antimony, 
Arsenic, 
Beryllium, 
Cadmium, 
Chromium, 
Lithium, 
Manganese, 
Molybdenum, 
Nickel, Silver, 
Strontium, 
Thallium, Zinc 
Copper 
>Tier I 
1 ,1,2,2,- 

tetrachloro- 
ethane 
136 pCi/l 
13.4 pCi/l 
590 pCi/l 
74.9 pCi/l 
31.3 pCi/l 
2.06 pCi/g 

.I 14 pCi/g 

12.6 pCi/g 

186 pCi/g 

79.4 pCi/g 

58.5 pCi/l 
3.97 pCi/l 
335 pCi/l 
162 pCi/l 
77.3 pCi/l 

n the 779 Cluster 
Pit 2A, B779 

.05 mg/L 

>Tier I I  <Tier I 
Antimony, Beryllium, 
Cadmium, 
Chromium , L i th i urn, 
Manganese, Nickel, 
Zinc 

None 

2.02 pCi/l 
.382 pCi/l 
9.1 8 pCi/l 
1.96 pCi/l 
1.21 pCi/l 
1.03 pCi/g 

.062 pCi/g 

3.52 pCi/g 

350 pCi/g 

94.5 pCi/g 

N/A 
N /A 
N/A 
NIA . ... . 

N/A 

Pit 2B, 6779 

<.05 mg/L 

>Tier II <Tier I 
Antimony, Arsenic, 
Beryllium, 
Cadmium, 
Chromium, Copper, 
Lithium, 
Manganese, Nickel, 
Thallium 

~ 

None 

1 . I 5  pCi/l 
.208 pCi/l 
3.41 pCi/l 
1.94 oCi/l - I -  

517 pCi/l 
1.45 pCi/g 

i ,120 pCi/g 1 

I 

5.35 pCi/g 

319 pCi/g ~ 

81.5 pCi/g 

N/A 
N/A 
N /A 
N/A 
N /A 
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Building 783 

N/A 

NIA 

OOAI 075 Volatile Water Pending N/A 

OOAlO75 
OOAI 075 
OOAI 075 
OOAlO75 
OOAI 075 
99A6078 

99A6078 

0 rg anics 
u4 Water 5.74 pCi/l N/A 
u L35 Water .222 pCi/l N/A 
u L38 Water 2.98 pCi/l N /A 
Pu L3Y’L4U Water .09 pCi/l N/A 
Am L41 Water 558  pCi/l N /A 
Gross alpha Water N/A 30 pCi/l 

9 9A6 0 78 

Gross beta 

32 pCi/l 
34 pCi/l 
29 pCi/l 

Water N/A 102 pCi/l 
109 pCi/l 
100 pCi/l 

TCLP 

Under Building Contamination 
Under building contamination (UBC) has been documented for Building 779. 
Radiological contamination was removed from slab areas within Rooms 126, 131 and 
133 of Building 779. In order to radiologically free release the exposed areas in these 
rooms, the slab was removed to the soil level and the resulting trenches were backfilled 
with non-shrink grout. Table 10.3, Soil Data From The 779 Cluster, contains summary 
level information for soil data. (See Appendix I for a floorplan of Building 779 and a 
diagram of the trench that was sampled.) Soil samples were taken in the Rooms 131 
and133 prior to back filling the connecting trench. (Reference Appendix I for the soil 
data.) 

103 pCi/l 
Water NIA No n - RC RA 
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Type of Matrix 
Analysis 
Volatile Soil 
organics 
u L S J I L 5 4  Soil 

Table 10.3, Soil Data from the 779 Cluster 
Area 1 Area 2 Area 3 Area 4 

None > Tier I I  None > Tier I I  None > Tier I I  None > Tier I I  

.932 pCi/l 

.019 pCi/l 

.882 oCi/l 

.707 pCi/l 1.05 pCi/l 1 .OO pCi/l 

.036 pCi/l .280 pCi/l .I48 pCi/l 
-876 oCi/l ,754 DCi/l 1.03 oCi/l 

00R0970 
00R0970 
00R0970 
00R0970 

11.0 HEALTH AND SAFETY 

u LJ3  Soil 
u Soil 
Pu L J Y I L 4 u  Soil 
Am " '  Soil 

The Occupational Safety and Industrial Hygiene Program Manual (MAN-072-OS&IH PM) 
governed work practices during decommissioning, demolition and closure activities of 
the 779 Cluster. The project operated in accordance with the Building 779 Cluster 
Closure Project Health and Safety Plan, Rev. XI, Sept. 16, 1999. Once the final clean- 
up of the 779 Cluster was completed, the area was inspected and safety/industrial 
hygiene concerns were identified and placed in a safe configuration or remediated to 
eliminate hazards and protect person ne1 . 

.~ 

11.1 PCI/I 
16.1 PCI/I 

C he mica1 , biological or physical hazards id en ti fied d u r i ng decommissioning or demo1 i t ion 
were remediated in accordance with the OS&IHPM. Hazards such as beryllium, lead 
and asbestos, were remediated by trained and qualified workers. Chemical hazards 
identified were remediated under the direction of the Environmental Manager. These 
hazards were remediated and verified as complete prior to demolition of buildings in the 
779 Cluster. 

- ,  
I0730 pci/l j 97320 pci/l 32310 Pc~/I  
51 20 DCi/l I 40080 pCi/l 15550 DCill 

Remaining hazards that could not be remediated are physical in nature. They consist of 
tripping hazards (foundations, curbs, stairs) and confined spaces. Tripping hazards are 
located throughout the 779 Cluster due to inconsistencies in the foundation slabs. 
Personnel are cautioned to read and adhere to signage posted throughout the Cluster. 
Confined spaces are located in Building 779, Room 001 (basement), Building 782 
(basement) and Building 783 sumps/pits. These areas are covered with metal plates and 
the confined spaces are identified by signage. 

12.0 PROPERTY MANAGEMENT 

At the 779 Cluster Closure Project onset, an inventory of approximately 7,000 line items 
of equipment and furniture was completed. On October 1, 1997, 1,450 pieces of capital 
and real equipment were identified on the inventory. After a further review of project 
specific equipment, the inventory was reduced to 978 pieces; this inventory was 
incorporated into the project baseline. At the completion of the 779 Closure Project, 
three pieces of capital equipment were not accounted for on the Baseline Inventory. 
Those pieces were two Motorola walkie-talkies and one Hewlett-Packard printer. Lost 
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inventory reports were completed and turned into Closure Site Services (CSS) Property 
Management. 

The Project dispositioned more than 175 pallets andlor shipments of equipment and 
furniture to Property Utilization and Dispositioning (PU&D), Building 060, 130 Laydown 
Yard Area, Building 334 and Building 439. These items were either re-utilized on site, 
sold to the public, sent to an Indian Reservation (SEEDS Program) or sent to a local 
scrap metal dealer. No funding was returned to the Project for these efforts. 

13.0 LESSONS LEARNED 

There were several lessons learned during the completion of the 779 Closure Project. In 
general, the “lessons learned” from the 779 Closure Project were passed along to other 
members of the RFETS community at the time of the experience. The lessons learned 
were identified through management reviews, incident reports, or just through 
management walk arounds. A sampling of the 779 lessons learned, that have already 
been distributed at RFETS, are accumulated as Appendix K, Lessons Learned, of this 
report. The remainder of this section will discuss a few of the lessons learned that have 
not been discussed previously or that bear some reemphasis. Note that lessons learned 
can be either positive or negative. Some of the positive lessons learned during the 779 
Closure Project are: 

0 The 779 Closure project was organized such that all the project personnel (including 
procurement, RCTs, Rad. Engineering, and custodial services) reported to the 
Project Manager. This reporting relationship was one of the primary reasons the 779 
Closure Project was successful. 

0 CDPHE and EPA were kept informed and involved in the major decisions of the 
project. This helped to ensure the project’s decision document was interpreted 
favorably to the activities being accomplished. The 779 DOP changes were minimal 
due to the up front planning and continued involvement of the regulators. 
During completion of the 779 Closure Project surface contaminated object (SCO) 
containers were approved and used by the project. The larger waste containers 
allowed removal of components in larger section thus reducing dismantlement labor 
and reducing component removal time. 

0 During the first stages of planning, the project evaluated the size and content of each 
glovebox and identified how each glovebox would be removed and packaged. 
These processes saved time and labor. 

The Project Safety personnel developed a project-specific “Health and Safety Notes” 
Newsletter to distribute lessons learned to project personnel. The newsletter was very 
beneficial in transmitting project information. 

During the initial staffing of the 779 Closure Project certain assumptions were made 
about the responsibilities and the workload of each of the project members. The 
assumptions were based more on organizational layout, cost, intuition and perceived 
project needs rather than a detailed evaluation of the duties of each position. The 
assumptions were made at a cognitive level and not fully documented. This condition 
lead to problems later in the project. The resulting problems are identified below: 
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The project member’s assumed and actual workload could not be compared and 
modified as project demands changed. The result was some personnel were over 
worked, some personnel were under-worked, and there was some confusion about 
project member responsibilities. 

The project was understaffed to complete the entire project reporting requirements. 
This lead to misleading information being passed on to project oversight personnel. 

The transition from an operating facility to a decommissioning project was one of the 
most difficult tasks in completing the 779 Closure Project. The greatest challenge in this 
transition was complying with the project’s authorization basis document while 
completing aggressive dismantlement activities. The ventilation system operational 
requirements, room differential pressure requirements, and maintenance of the fire 
protection and alarm systems were the components impacting the project the most. 
Special attention to these systems need to be considered when modifying the facility’s 
authorization basis document to allow decommissioning activities. Several examples of 
problems identified during the 779 decommissioning work include the following: 

The fire protection alarm reporting system cable routing was directly below and 
interfering with piping and duct removal. This condition meant that the alarm cable 
and conduit should be removed before the pipe and duct. However, based on the 
facility’s authorization basis document, the piping and duct needed to be removed 
prior to deactivating the alarm circuit. The 779 Closure Project resolution was to 
reroute the alarm circuit and then remove the other components. Although the 
condition was corrected the situation caused work delays as the condition was 
corrected. 
Based on the Facility’s authorization basis document the fire suppression system is 
the last system to be removed from the facility. The 779 Closure Project found that 
this situation caused two problems. First the fire water piping and sprinklers 
interfered with removal of other components and second the entire facility had to be 
clean before the system is removed. The 779 Closure Project ended up sectioning 
the fire suppression system using freeze plugs as temporary isolation barriers. The 
project experienced delays while the work was completed. Prior planning in 
modifying the authorization basis document could facilitate a more workable 
environment, such as allowing a fire watch in place of the fire system. 

Several other points to consider in planning future projects are: 

The processes used in completing the decommissioning work were effective and 
safety was maintained at a very high level through involvement of the craft in 
planning the dismantlement tasks. The project also had daily pre-evolution meetings 
and weekly safety meetings. An informal project safety committee was used to 
address project safety concerns as quickly as possible. 

The 779 Closure Project under estimated the number of size reduction and 
component handling tools necessary to complete the project. The large number of 
tools can be attributed to the large quantity of tools broken and those discarded as 
contaminated. Better training of the craft in proper use, maintenance and handling 
could reduce the number of tools required. 
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Early in the project the decision was made to minimize the amount of glove box 
internal decontamination. In place of decontamination fixatives were used to help 
minimize the transport of contamination during size reduction. This decision lead to 
project personnel spending additional time in breathing air during the size reduction 
process. The benefit of this decision should be evaluated on a case by case basis. 

The 779 Closure Project’s final survey team was assembled early in the project. 
This foresight was very beneficial to the project, as many potential hurdles became 
non-existent. The final survey team wrote the final closure plans, discussed the 
release process with the regulators, met with and provided immediate response to 
the independent verification group. The final survey team also classified the 
buildings and wrote supporting survey documents. The timing of starting the final 
survey process should be evaluated for each project. The 779 Closure Project 
benefited by having the final survey contractor start early as there were numerous 
areas that required pre-final survey characterization and re-work (decontamination) 
However, there is a tradeoff in costs and starting the process too soon is not 
advantageous. 
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MATERIAL SAFETY 3M 
DATA SHEET 3M Center 

St. Paul, Minnesota 
55144-1000 
(612) 733-1110 

f 

Copyright, 1996, Minnesota Mining and Manufacturing Company. 
All rights reserved. 
information for the purpose of properly utilizing 3M products 
is allowed provided that: 
1) the information is copied in full with no changes unless 

p r i o r  agreement is obtained from 3M, and 
2) neither the copy nor the original is resold or  otherwise 

distributed with the intention of earning a profit thereon 

Copying and/or downloading of this 

DIVISION: DO- IT-YOURSELF /CONSTRUCTION MARKETS DIV 
T 

I 
98-0400-2967-4 00-51115-08310-5 98-0400-2998-9 00-51115-08311-2 
98-0400-2999-7 00-51115-08312-9 

ISSUED: November 22, 1996 
SUPERSEDES: INITIAL ISSUE 
DOCUMENT: 07-8899-2 

WATER ................................... 7732-18-5 40.0 - 50.0 
POLYCHLOBOPRENE ......................... 9010-98-4 30.0 - 40.0 

I 

GLYCEROL ESTER OF HYDROGENATED ROS IN.... 65997-13-9 5 - 10.0 
Rosin, polymer with phenol .............. 68083-03-4 5 - 10 
XYLE .................................... 1330-20-7 1 - 3  
ETHYL ALCOHOL ........................... 64-17-5 1 - 3  
ZINC OXIDE .............................. 1314-13-2 1 - 2  

This product contains the following toxic chemical or chemicals subject to 
the reporting requirements of Section 313 of Title I11 of the Emergency 
Planning and Community Right-To-Know Act of 1986 and 40 CFB Part 372: 
XYLENE 
ZINC OXIDE 

---------------_________________________------------------------------------- 
2.  PHYSICAL DATA 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BOILING POINT: ................. 73 - 80 C 
ethano 1 

................ VAPOR PRESSUBE: N/A 
VAPOR DENSITY: ................. 1.10 Air=l 
EVAPORATION RATE: .............. > 1.00 Water=l 
SOLUBILITY IN WATER: ........... Good 
SPECIFIC GBAVITY: .............. 1-08 Water=l 
PERCENT VOLATILE: . . . . . . . . . . . . . .  ca. 55 % by wt 
pH: ............................ ca. 10.00 
VISCOSITY:  ..................... 5000 - 7500 centipoise 

Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately 
---- -_____--________________________________--------------------------------- 

r q  
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MELTING P O ~ T :  N/D ................. 
APPEARANCE AND ODOR: 
liquid, green, slight odor of ammonia 

FLASH POINT: ................... 49 C PMCC 
FLAMMABLE LIMITS - LEL: ........ N/A 
FLAMMABLE LIMITS - UEL:. ....... N/A 
AUTOIGNITION TEMPERATUBE: ...... N/D 
EXTINGUISHING MEDIA: 
Water spray, Carbon dioxide, Dry chemical, Foam 

SPECIAL FIRE FIGHTING PROCEDURES: 
Wear full protective clothing, including helmet, self-contained, 
positive pressure or  pressure demand breathing apparatus, bunker coat 
and pants, bands around arms, waist and legs, face mask, and 
protective covering for exposed areas of the head. 

Not applicable. 

5 .  

1 

UNUSUAL FIRE AND EXPLOSION KAZARDS: 

* "ETA HAZARD CODES: HEALTH: 1 FIBE: 0 REACTIVITY: 0 , 
UNUSUAL REACTION HAZARD: none 

STABILITY: Stable 

INCOMPATIBILITY - MATEBIALS/CONDITIONS TO AVOID: 
Not applicable. 

HAZARDOUS POLYMERIZATION: Hazardous polymerization will not Occur 

HAZARDOUS DECOMPOSITION PRODUCTS: 
Carbon Monoxide and Carbon Dioxide, Hydrogen Chloride, Aldehydes, 
Ketones. 

----------______________________________------------------------------------- 
Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately 
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c PAGE 3 
MSDS: FIREDAM(TM) SPRAY 
November 22, 1996 

............................................................................. 
5 - EMIIRONMENTZU INFORMATION ............................................................................. 

SPILL RESPONSE : 
Refer to other sections of this MSDS for information regarding 
'physical and health hazards, respiratory protection, ventilation, and 
personal protective equipment, In the U.S.A., call (612) 733-1110 Or 
(612) 733-6100 for 24-hour spill assistance. Cover with absorbent 
material. Collect spilled material. Place in a U . S .  DOT-approved 
container 

BECOMMENDED DISPOSAL: 
Incinerate in an industrial or commercial facility in the presence Of 
a combustible material. Dispose of completely cured (or polperized) 
material in a sanitary landfill. 

ENVIRONMENTAL DATA: 
Not determined. 

REGULATORY INFORMATION: 
Volatile Organic Compounds: ca. 46 gms/liter calculated per SCAQMD rule 
443.1. 
Volatile Organic Compounds: ca. 4.2  %. 
Volatile Organic Compounds: ca. -39 lb/gal. 
VOC Less H20 & Exempt Solvents: ca. 79 gms/liter calculated per SCAQm 

Hazardous Air Pollutants: ca. .04 #/# solids calculated. 
I rule 443.1. 

Since regulations vary, consult applicable regulations or  authorities 
before disposal. U.S. EPA Hazardous Haste Number = None (Not U.S. 
EPA Hazardous) 

EPCRA HAZARD CLASS: 
FIRE HAZARD: No PRESSURE: No REACTIVITY: No ACUTE: Yes CHRONIC: NO 

EYE CONTACT: 
Immediately flush eyes with large amounts of water. Get immediate 
medical attent ion. 

SKIN CONTACT: 
Flush skin with large amounts of water. If irritation persists, get 
medical attention. 

INHALATION : 
If signs/symptoms occur, remove person to fresh air .  If 
signs/symptoms continue, call a physician. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately 
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IF SWALLOWED: 
Do not induce vomiting. Drink two glasses of water. Call a physician. 

SKIN PROTECTION : 
Avoid prolonged or repeated skin contact. 
when handling this material. 
following material(s) are recommended: nitrile rubber, 
polyethylene/ethylene vinyl alcohol, polytetrafluoroethylene (Teflon), 
fluoroelastomer (Viton). 

Wear appropriate gloves 
A pair of gloves made from the 

RECOMMENDED VENTILATION: 
Use with functioning spray booth or local exhaust. 
ventilated area. Provide sufficient ventilation to maintain 
emissions below recommended exposure limits. 

Use in a well- 

RESPIRATORY PROTECTION: 
Avoid breathing of vapors, mists or spray. 

PREVENTION OF  ACCIDENTAL INGESTION: 
Do not ingest. 

RECOMMENDED STORAGE : 
Keep container closed when not in use. 
children 

Keep out of the reach Of 

FIRE AND EXPLOSION AVOIDANCE: 
Keep container tightly closed. 

EXPOSUBE LIMITS 

INGREDIENT VALUE UNIT TYPE AUTH SKm* 

WATER ................................ NONE NONE NONE NONE 
POLYCHLOROPRENE ...................... NONE NONE NONE NONE 
GLYCEROL ESTER O F  HYDROGENATED 

NONE NONE NONE NONE . ROSIN .............................. 
NONE NONE NONE NONE Rosin, polymer with phenol . . . . . . . . . . .  
100 PPM TWA ACGIH XYLENE ............................... 

XYLENE ............................... 150 PPM STEL ACGIH 
~ E N E  100 PPM THA OSHA 
XYLENE ............................... 150 PPM STEL OSHA 

Abbreviations: N/D - Not Determined N/A - Not Applicable 

---_-____-______________________________------------------------------------- 

............................... 
------_--_______________________________---------------_--------------------- 

CA - Approximately 
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EXPOSUBE LIMITS (continued) 

c PAGE 5 

VALUE UNIT TYPE AUTH SKIN* INGREDIENT 

ETHYL ALCOHOL ........................ 1000 PPM TWA ACGIH 

ZINC OXIDE 10 MG/M3 , TGJA ACGIH 

............................................................................. 
ETHYL ALCOHOL ........................ 1000 PPM TTJA OSHA 

ZINC OXIDE ........................... 10 MG/M3 TWA OSHA 

........................... 
as dust 

as dust 

as FUME 

as FUME 

as FUME 

as FUME 

ACGIH 

S T E L  ACGIH 

ZINC OXIDE ........................... 5 MG/M3 TWA 

Z I N C  OXIDE ........................... 10 MG/M3 

ZINC OXIDE ........................... 5 MG/M3 TWA OSHA 

STEL OSHA ZINC OXIDE ........................... 10 MG/M3 

* SKIN NOTATION: Listed substances indicated with 'Y' under S K I N  refer to 
the potential contribution to the overall exposure by the cutaneous route 
including mucous membrane and eye, either by airborne or, more particularly, 
by direct contact with the substance. Vehicles can alter skin absorption. 

SOURCE O F  E X P O S U B E  LIMIT DATA: 
- ACGIH: American Conference of Governmental Industrial Hygienists 
- OSHA: 
- NONE: None Established 

Occugational Safety and Health Administration 

EYE CONTACT: 
No adverse health effects are expected from eye contact. 

S K I N  CONTACT: 
N o  adverse health effects are expected from skin contact. 

INHALATION : 
Irritation (upper respiratory): signs/symptoms can include soreness 
of the nose and throat, coughing and sneezing. 

I F  SWALLOWED: 
Ingestion may cause: 

Irritation of Gastrointestinal Tissues: signs/symptoms can 
include pain, vomiting, abdominal tenderness, nausea, blood in 
vomitus, and blood in feces. 
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The information in this Material Safety Data Sheet (MSDS) is believed to 
be correct as of the date issued. 3M MAKES NO WARRANTIES, EXPRESSED OR 
IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF 
PERFORMANCE OR USAGE OF TRADE. User is responsible for determining 
whether the 3M product is fit for a particular purpose and suitable for 
user's method of use or application. Given the variety of factors that 
can affect the use and application of a 3M product, some of which are 
uniquely within the user's knowledge and control, it is essential that 
the user evaluate the 3M product to determine whether it is fit for a 
particular purpose and suitable for user's method of use or application. 

3M provides information in electronic form as a service to its customers. 
Due to the remote possibility that electronic transfer may have resulted 
in errors, omissions or alterations in this information, 3M makes no 
representations as to its completeness or accuracy. In addition, 
information obtained from a database may not be as current as the 
information in the MSDS available directly from 3M. 



MATERIAL SAFETY DATA SHEET 
@ . . c n U y  .imiLuco OSKA form 174. Sept. 1985 -For Compliance with OSHA'. Hazard Cammudation Scmdud. 29- 1910.1200) 1, 

Boiling Points of Major Constituent: 
.. (Water) 212'F 

I 

\ 

9.6 Specific Gravity (H,O=l) Wgtfgal. 

I Fiberlock Technologies, Inc. Infomation'Telephone Number: 
630 Putnam Avenue (617) 876-8020 
Cambridge, MA Emergency Telephone Numbers: 
021 39-0802 Weekdays: (617) 876-8020 
Mail Address: 
P.O. Box 390432 
Cambridge, MA 021 39-0802 

(After hours, weekends & holidays) 
(508) 887-5926, or 'CHEM-TEV Emergency 
Contact Number. (800) 255-3924 

- 
Solubility in Water . 

Total . 

Section I1 - Hazardous Inwedientsfldentity Information 
WVARDOUS COMMON CAS. OSHA OR ACGlH 
COMPONENT NAME(S) % NO. PEL TLV 

Maximum VOC's Appearance: liquid 
odor: slight odor 250 g/l . 

None per the limits for reporting set forth in 29CFR 1910.1200 (1) 

Section I11 - Physical/Chemical Characteristics (See reference note(s) No. I, 2 on Reverse) 

Flash Point: 

, ', 

Flammable Limits: DOT Hazard Class: Marking: 
'Keep Fmm Freezing' 

Heafth 1 

t I 1 1 
I I I 1 

Fbmrnabdtly 0 ReaQmty 0 Perw~nait'roleQm A 

I 32'F I I Vapor Pressure (mm Hg) @ 68'C I 760 I Melting Point Water (Ice) 

Vapor Density (AIR=l) 
Heavier 
Lighter 

.Evaporation Rate 
(Butyl Acetate=l) 

Slower I 

Incompatibility: Avoid Contact with: Strong oxidizing agents (e.g.. nitric acid. permanganates). etc 
Hazardous Decomposition Produds: Some carbon monoxide 

4r 
. .  

Section VI - Health Hazard Data, Toxicity Data 
Route@) of Entry: N/A 
Carcinogenicity?: No 
Health Hazards (Acute and Chronic): 

EFFECTS OF OVEREXPOSURE: Inhalation. vapors or spray mists may be slightly irritating to eye, nose. throat, and mucous mem- 
branes of respiratory tract producing symptoms of headache, nausea in poorly ventilated areas. Skin Contact Prolonged or repeat4 
contad with coating may cause slight skin irritation. Eye Contact: Direct contad: inconsequential eye irritation. Ingestion: May cause 
nausea and intended expectoration. 

EMERGENCY AND FIRST AID PROCEDURES: Inhalation: Remove to fresh air. Eye and Skin Contact Immediately flush eyes with 
plenty of water for at least 15 minutes and consult physician: wash skin thoroughly with soap and water. If drenched. remove and wash 
clothing before reuse. Ingestion: If victim is conscious, give 2 glasses of water. Call a physician. 

CAS. No.: 
7732-1 8-5 

SUPPLEMENTAL INFORMATION 
TO comply with New Jersey DOH Right-To-Know labeling law (N.J.A.C. 8 5 9  - 5.1 8 5.2) 

J 

1346367-7 
25265-77-4 

Not Available' 
Not Available' 

'contents partially 

CHEMICAL INGREDIENTS: 
Water 
Titanium dioxide 
2. 2. 4-trimethyl-1-3. pentanediol 
monoisobutyrate 
Proprietary surfactant 
Latex resin solids 

' unknown 
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Section VII: Precautions for Safe Handling and Use 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. 
Floor may be slippery; use care to avoid falling. Dike and contain material with inert material (e.g. sand, earth). 
Transfer liquid to containers for recovery or disposal and solid diking material to separate containers for 
disposal. Keep spills and run-offs out of municipal sewers and open bodies of water. 
WASTE DISPOSAL METHOD: The coating and any contaminated diking material should be thoroughly air 
dried and collected into drums. The drums should then be sealed and properly labeled with waste designation 
and landfill or incinerated according to current local, state and federal regulations. 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Maximum storage temperature 100°F. 
Keep closure tigNaii&m,nfai,mi iipiic$&to prevent leakage. Precautionary Labeling: "Keep from Freezing". 
OTHER PRECAUTIONS: Do not get in eyes. Avoid skin contact. Prevent prolonged or repeated breathing of 
vapors or spray mists. Do not handle until the manufacturer's safety precautions and label instructions have 
been read and understood. Avoid breathing sanding dust. 

Section VIII: Control Measures 
~~~ ~~ ~ 

RESPIRATORY PROTECTION: None required if good ventilation is maintained. Wear respirator (MSHN 
NIOSH-approved or equivalent) suitable for concentrations and types of air contaminants encountered. Use 
approved chemicallmechanical filters designed to remove particulates in open and restricted ventilation areas. 
Use MSHNNIOSH-approved airline type respirators or hood in confined areas. 
VENTILATION: Sufficient ventilation, in pattern and volume, should be provided to keep the air contaminant 
concentration below applicable exposure limits. All application areas should be ventilated in accordance with 
OSHA regulation 29CFR Part 1910.94. 
PROTECTIVE GLOVES: Impervious gloves should be worn if prolonged skin contact is likely. Use neoprene 
or tubber gloves to prevent prolonged skin contact. 
EYE PROTECTION: Use safety eyewear including side shields, face shields, or chemical splash goggles 
(ANSIZ-87.1 or approved equivalent). 
OTHER PROTECTIVE EQUIPMENT: Use disposable or impervious clothing if work clothing contarqination IS 
likely. Use protective cream if prolonged skin contact is likely. 
HYGIENIC PRACTICES: Wash hands before eating, smoking, or using the washroom. Food or beverages 
should not be consumed anywhere this product is being applied. 

References: 

1. 

2. 

3. 

4. 
5. 

6. 

Sax, N.I., "Dangerous Properties of Industrial Materials", 8th ed., Van Nostrand Reinhold Company, InC., 
NY, 1992. 
American Conference of Governmental Industrial Hygienists, 'TLV's and Biological Exposure Indices" for 
the current year (published annually). 
U.S. Code of Federal Regulations (CFR) U.S. Dept. of Labor, No. 29, Parts 1900 to 1910.1200. OSHA 
Communications Standard 29 CFR 1910.1200. 
Sax, N.I., R.J. "Hazardous Chemicals Desk Reference", Van Nostrand Reinhold Co., Inc.. NY, 1987. 
Fire Protection Guide to Hazardous Materials, 10 ed., National Fire Protection Association. Quincy, MA, 
1991. 
Title Ill List of Lists, U.S. Environmental Protection Agency publication EPA 56014-90-011, January 1990. 



APPLICATION PROCEDURES FOR 
A-B-C ASBESTOS BINDING COMPOUND 

PREPARATION 
Prior to application, stir thoroughly to achieve a uniform consistency. A-B-C may be diluted with 
water for different applications. 

APPLICATION 
,-7 Graco Encapsulator II or equivalent airless spray equipment 

Bridging: Penetrating: 
Pressure: 2200-2300 PSI Press~re: 1300- 1400 PSI 
Hose length: 100 feet 
Hose diameter: 1/4 inch Hose diameter: 1/4 inch 
Tip size: .017--019 (orifice size) 
Fan size: 12 inches Fan size: 12 inches 

Hose length: 100 feet 

Tip size: -017-.031 (orifice size) 

CLEAN UP 
Tools and drippings should be cleaned with soapy water before coating dries. 

KEEP OUT OF REACH O F  CHILDREN 

.$ ’7 
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1.-- 
PEEL-AWAY 7 

2. MANUFACTURER; 
Dumb$&Chern!ails Inc. 
1501 Enad~vay 
New Y%xA, N.Y. 10036 
Phon4: 21 2-8-0 
FAX: 2 1.2-39a.0815 

3. PROSJ&37ON DESCRIfTION: 
The PEl%-&W4Y 7 System is an 

I& safe, user friendly 
paint remmbr that,has been spe- 
cially fom?ated to remove muI!iple 
layers of .'-paint from- wood. brick. 
stone, metal, plaster, marble and 
fiberyIasd.sciif6.ces. ms chemicals 
conta1ne'd:Zn PEEL-AWAY 7 have 
been sel&ted for their very low 
evaporath:. rate which means in 
some &es:youwiii have to give the 
prtduct mQl:e'tirrie'to..wfi than with 
s h e  of-tiiernore.agglve &em- 
ical products, but.%e end results ~ 4 1 1  
be the same. PEEL&WAY 7 con- 
tains no.wafer and will remwe mul- 
tlple layers of paint with one 
applicati'an.instead of several that 
are ofteri.needed with other "safe" 
re.movers;This product can be used 
on both.intarior and exterior sur- 
faces. In addition-to removing multi- 
ple layers of.dkjds and latex paints, 
in most instanccs in a single appli- 
cation, It also has the capabi!ity of 
removingdrnost:all .industrial coat- 
ings i.e. epoxias, urethanes, alu-  
minum paitifis, etc The PEEL-AWAY 
7 .is 8 :p&fe that Is brushed or 
sprayed .&&r the surface to be 
stfipp2d:Tk paste is then covered 
with a fibrws laminated cloth which 
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Exterior cleanup can be done 
with a pressure or steam wash 
when .working on brick, masonry 
and metal surfaces. When 
removing from woad surface use 
a scrtrlY:brqsh and as Imle water 
pressuch as possible to prevent 
saturation. car interior surfaces, 
scra s.off any softened paint 
res ic l  "e; .wipe down with a damp 
cbth.or sponge. If working on 
fine wood sui4aces it is a good 
idealto use.denatured alcohol or 
minerappirits in doing the final 
cleq .2wz %~!Kx ?!!is d! elk!- 
nate.any raising of the grain. 
Allow..to dry thoroughly before 
recoathg. Collect PEEL-AWAY 
cloth mmpleie with pastdpaint 
residue; put IntoplastIc bags and 
dispose of in compliance with 
local. regulations. 

G.AV&ILABILlTY AND COST 
41 PEELAWAY products are avail- 
able. ..through..a o&rk of product 
distributocs.-and .pain: stores. Call 
DurnoM Chemicals for the near- 
est dissibutor. 

COS; .%st wil! vary dependiFg 
upon ...t ype :'.of coating being 
rernovqd,.:'sudcice texture, and 
nun$$& of.iayeis to be removed. 
PEEL-fiWP.Y 7 has an average 
covera.ge. of about 30 to 40 
squiif6Eyper:gdlon. me average 
Cost-Gn @b:'calcrriated by diyid- 
ing tlje::ballon cost (obtain from 
local'.distribc;tor) by the average 
squm..f&t cbvc3rage. 

Durnond Chemicals Inc. warrants 
this' Product to be free from 
defects; and makes no other war- 
ranties-yith respect to the pmd- 
uct, eiq&esss o r  imphd, including 
withbhiin$aticm the implied war- 
~ a n t i ~ ~ . 6 r - ~ l E R C r ~ ~ ~ ~ U ~  OF 
FITNESS' FOR PARTICULAR 
PUR?.'QSE. 9.umond Chernkals 
inc. liability shdl be limited in all 
events to supplying sufficient 
prod:u.;t to retreat the specific 
areas .to wkich defective praduct 

7. WARRANTY 

..... . .  

. .  

. . .  . . . .  . .  . .  . .  . . _  . . . . . . . . .  
................ ... 

. . . *  . . . .  . . . . .  . . . .  . . . .  
_. . . .  . ._.. '  . .... 

. _  .................. 

. . . . .  . . . . . . . .  

. .  . . . . . .  . .  

. .  . . . . .  ...... 
. . . . .  . . . .  

. . .  . . .  . . _. 

. . .  _ .  . . .  
. . . . . . .  . .  .,. . 
. . . . . . . .  . . .  . .  

. .  . _ _  . . 
. . . . . .  

. . . . . . .  . .  

. ..,:. . .  .... 
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PPING LEAD PAINT 
. A. L m G E .  GROUND 

A, (JKpIA.Hom 

ntoln p e t r o 1 . e ~  aroruge tanks a t  
various locations throughout t h e i r  dfztr*tion.'sys tam awarded a Codtract to' 
Hays Brothe~s Painting Co. ,Moore, Okla,. for chankai  atripping ana rspa%.nt.ing 
one of t h e i r  tanks a t  t h e i r  Tulsa stsjrage complex. Chemical stripplrig was 

' 

s e l e c t e d  beCaU6e it  was roported to b-u a 10%: cost paint removal melhod 
* % t h a t  t h e  environmmtal ana/or per?SoMal exposure risks asb-ociated w i t h  dry 
abrasive blasting undcr negative a i r  .prasstrre. 

The tank choserl for t h i s  project was a ground storage tank w i t h  geodesic dome 
ha-ring dhensilons of 85 f t -  diometer.and.40 i t .  high w i t h  a t o t a l  stzipping 
area of opproximatcly 13,000 sq. f e e t .  :Inixltll t e s t s  using PEEL-AWAY ST-1. 
ind2cated a coverugc rate of 25 sq. fki4.t .pez gallon as recommended by Dumond 
Chemicals was m f f i c i o n t  for clean remdval.of a l l  paint.  

Qround containment consisred of focr laxers beginqing with canvas painters'  
tarpaulins meant t o  resist any sharp..roc+s i n  the iiraa, covered Htth a sfnglo 
shset of  - 0 0 6  inch poly and then with a..sheat o f  -020 inch YlnyL. A l l  semis 
veze joinee using tape and adhesl.ve,.Th ~...oi~?~i top covec wns affixed to t h e  .. 
t a n k  bottom by rolling Lea edga over :Swb. .inch diameter foaa! .&JKE;Ls which. :w&.e. 
wedg=d betk'e.cr. the tank ' s lower f lmge ..'and. i t s  concrete foo:ting.. Finally.; foxr 
by e i g h t  sheets of 318" pl-pood were. p1AceJ around t.he btlae of the tank 60 
t h e 5  PEEL-AWAY residues could 
containment system. A dike fabricat.&':fFcq. concrete. blocks and sand w o s  

be eas%?y,. colle.cted without pmct.uring the 

e r e d e d  20 f e e t  Prom. t h s  tank I circu&&rence to contain a l l  l i q u i d .  

The c o n t r a c t o r ' s  swing stage plhtform.was not able t o  be amploy;?d on t h e  
tmk.'s rindgirder tharefore they e€w.tnd.-.to use a m a n l i f t  for  spraying and 
ramo--=ol of the strdppcr. The PEEL-Abiil:..&.-l wt3s .sprayed from a G r a c u  pump out 
of 5 5  gallon drums. Job scheduling .cdll&_for spr.aying approxlmtttely one ..khird 
of tee tank surface each nfternooc,. and.:'r'emov.ing. the stripper rhe following 
Wrning using broad knives and rinse. .h*d?er 'supplied through a n  airless p.aj.nt 
p u p  w i t h  3 # 6 2 1  t i p .  Stripped resi-rlu& .tve%e collected each day and stpred. i n  
appropriate drums for disposal. 

I 

A l t h u t l g h  the tank had ari e x i s t i n g  anchcr pattern, t h a  contractor a n Q  tknk 
owncr agrcoa to sweep b l a s t  the surface--jrn one operation rathar than d.pPkf a 
primo coat a f t e i  each days work- The,,.erif.i-m jab proceeded smosthi3y. A. tOTJ1 of 
I O  drum of waste Were generated and: fipp?vscimately 1% dcums of PEELLAWAT .Were. 
connunad. 
t h o 3  corpo-rhte guidelines and ha7c. ind.Srsstdd . t h & X . . : ~ ~ ~ . e y  plan ,to.:consiZai-.'~EEt' '. . 

Brothers realized reasonable profit foz th.c j6b and haVQ indicated that they 
too w i l l  seek to incorporate PEEL-AURY f o r  rnany.'.de f h c i r  future proJecLs.  

The Pigeiine Company directe&..wa-ste ~ U s p o s a l  i n  accordance. wt.th..,. .... : 

. .  
AWAY for Qfher lead paint remcwel. projs.& during I& 1 9 9 2  season.. Hak-a . . . .  
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H&S: GLYCEROL 56-81-5 

NTP CHEMICAL REPOSITORY 
GLYCEROL 

*CATALOG ID NUMBER: 000006 ' 

*CAS NUMBER: 56-81-5 

*BASE CHEMICAL NAME: GLYCEROL 

*PRIMARY NAME: GLYCEROL 

*CHEMICAL FORMULA: C3H803 

*STRUCTURAL FORMULA: HOCH2CHOHCH20H 

*WLN: QlYQlQ 

*SYNONYMS : 
GLYCERIN 
GLYCERIN, ANHYDROUS 
GLYCERIN, SYNTHETIC 
GLYCERINE 
GLYCERITOL 
GLYCYL ALCOHOL 

SYNTHETIC GLYCERINE 
90 TECHNICAL GLYCERINE 
TRIHYDROXYPROPANE 

1,2,3-PROPANETRIOL 

1,2,3-TRIHYDROXYPROPANE 

*PHYSICAL DESCRIPTION: LITERATURE: Clear colorless viscous liquid 
REPOSITORY: Clear oily liquid 

*MOLECULAR WEIGHT: 92.09 

*SPECIFIC GRAVITY: 1.2613 @ 2 0 / 4  C [017,047] 

*DENSITY: 1.261 g/mL @ 20 C [3711 

*MP (DEG C ) :  17.8 C [025,031,051,4211 

*BP (DEG C): 290 C (decomposes) [017,025,205,4211 

*SOLUBILITIES: 
WATER : >=IO0 mg/mL @ 18 C (RAD) 

DMSO : >=IO0 mg/mL @ 18 C ( R A D )  

95% ETHANOL : >=lo0 mg/mL @ 18 C (RAD) 

METHANOL : Not available 

ACETONE : >=lo0 mg/mL @ 18 C ( R A D )  

http://ntp-server.niehs.nih.gov/htdocs/CHEM_"S/NTP~Chem5~adian56-8 1 -5.html 
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TOLUENE : Not available 

OTHER SOLVENTS: 
Ether: Practically insoluble [295,4551 
Benzene: Insoluble [031,062,205] 
Alcohol: Miscible [031,205,421,4551 
Chloroform: Insoluble [031,062,2051 
Fixed and volatile oils: Practically insoluble 12951 
Ethyl acetate: 1 part/ll parts [031] 
Carbon tetrachloride: Insoluble [031] 
Carbon disulfide: Insoluble [031,205] 
Petroleum ether: Insoluble 1031,2051 
Hydrocarbon solvents: Slightly soluble [4211 
Propylene glycol: Miscible [2951 

*VOLATILITY: 
Vapor pressure: 0 . 0 0 2 5  mm Hg @ 50 C [043,051,0551; 40 mm Hg @ 198 C lo511 
Vapor density : 3.17 [043,051,0551 

*FLAMMABILITY (FLASH POINT) : 
This chemical has a flash point of 160 C (320 F)  [043,051,058,3711. It 

is combustible. Fires involving this material can be controlled with a dry 
chemical, carbon dioxide or Halon extinguisher. A water spray may also be used 
[051,058,371,451]. The autoignition temperature is 370 C (698 F) 1043,051,371, 
4511. 

*UEL: Not available LEL: Not available 

*REACTIVITY: 
This compound is incompatible with strong oxidizers [043,058,269,2951. 

It is also incompatible with hydrogen peroxide, potassium permanganate, nitric 
acid + sulfuric acid, perchloric acid + lead oxide, acetic anhydride, aniline 
+ nitrobenzene, Ca(OC112, Cr03, F2 + PbO, KMn04, K202, AgC104 and NaH. A 
mixture with chlorine explodes if heated to 70-80 C [043]. It reacts with 
acetic acid, potassium peroxide, sodium peroxide, hydrochloric acid, (HC104 + 
PbO) and Na202 [051]. Contact with potassium chlorate may be explosive 10311. 
It also reacts with ethylene oxide, perchloric acid, nitric acid + hydrofluoric 
acid and phosphorus triiodide [066]. 

*STABILITY: 
This compound is hygroscopic 2025,275,421,4551. Solutions of this 

chemical in water, DMSO, 95% ethanol or acetone should be stable for 24 
hours under normal lab conditions (RAD). 

*OTHER PHYSICAL DATA: 
Steam-volatile 10251 
Syrupy, sweet and warm taste [031,043,051,455] 
Weight per mL @ 20 C: 1.255 to 1.260 g [4551 
Neutral to litmus 10311 
Solidifies after prolonged cooling at 0 C forming shiny orthorhombic crystals 

Viscosity (centipoise Q 20 C ) :  83% solution 111 10311 
Saturation concentration: < 0.5 g/cu m Q 30 C [055] 

Sinks and mixes with water [371] 
Burning rate: 0.9 mm/min [3711 
Latent heat of vaporization: 160 cal/g 13711 
Heat of combustion: -4310 cal/g [3711 
Heat of solution: -5 cal/g I3711 
Heat of fusion: 47.95 cal/g [371] 
Crystals do not melt until the temperature is raised to -20 C [2951 
W Maximum (water < 0.1%): lambda 400-340 nm, 320, 280, 225, 210, 205; 

Odorless 1043,051,062,4551 

1031,4211 

log P oct: -2.66/2.47 [055] 

A: 0.01, 0.02, 0.05, 0.10, 0.30, 1.0 [275] 

L[g http://ntp-server.niehs.nih.gov/htdocs/CHEM~H&S/TP~Chem5~adian56-8 1 -5.html 9/ 14/99 
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Refractive index: 1.4746 (3 20 C [017,031,047,2051 
Boiling point: 182 C @ 20 mm Hg [017,025,269,2751; 240 C (3 200 mm Hg [0311 
Specific gravity: 1.265 @ 15/15 C [025]; 1.26201 (3 25/25 C [0311 

*NIOSH REGISTRY NUMBER: MA8050000 

*TOXICITY: (abbreviations) 
typ. dose mode 
TDLo or 1 
LD5 0 or1 
LD50 ipr 
LD5 0 scu 
LDS 0 ivn 
LD5 0 or1 
LD50 ipr 
LD5 0 scu 
LD5 0 ivn 
LD50 ivn 
LD50 or 1 

specie 
hmn 
rat 
rat 
rat 
rat 
mus 
mu s 
mus 
mus 
rbt 
9Pg 

amount 
1428 
12600 
4420 
100 
5566 
4090 
8700 
91 

4250 
53 

7750 

*AQTX/TLM96: over 1000 ppm 

*SAX TOXICITY EVALUATION: 
THR: Poison by subcutaneous route. Mildly toxic by ingestion. Human systemic 

effects by ingestion. Experimental reproductive effects. Human muta- 
genic data. A skin and eye irritant. In the form of mist it is a 
nuisance particulate and inhalation irritant. 

*CARCINOGENICITY: Not available 

*TERATOGENICITY: 
Reproductive Effects: 
TDLo: orl-rat 100 mg/kg (1D male) 
TDLo: itt-rat 280 mg/kg (2D male) 
TDLo: itt-rat 1600 mg/kg (1D male) 

*STANDARDS, REGULATIONS & RECOMMENDATIONS: 
OSHA: Federal Register (1/19/89) and 29 CFR 1910.1000 Subpart Z 

Transitional Limit: PEL-TWA 15 mg/m3 (total dust) E6101 
Transitional Limit: PEL-TWA 5 mg/m3 (respirable fraction) [6101 
Final Limit: PEL-TWA 10 mg/m3 (total dust) [ 6 1 0 ]  
Final Limit: PEL-TWA 5 mg/m3 (respirable fraction) [6101 

ACGIH: TLV-TWA 10 mg/m3 (for total dust containing no asbestos and less than 

N I O S H  Criteria Document: None 
NFPA Hazard Rating: Health (H): 1 

1% crystalline silica) [6101 

Flammability ( F ) :  1 
Reactivity (R): 0 

H1: Materials only slightly hazardous to health (see NFPA for details). 
F1: Materials that must be preheated before ignition can occur (see NFPA 

RO: Materials which are normally stable even under fire exposure conditions 
for details). 

and which are not reactive with water (see NFPA for details). 

Clv http://ntp-server.niehs.nih.gov/htdocs/CHEM~H&S/NTP~Chen5/Radian56-8 1-5.html 9/ 14/99 
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*OTHER TOXICITY DATA: 
Skin and Eye Irritation Data: 
skn-rbt 500 mg/24H MLD 
eye-rbt 126 mg MLD 
eye-rbt 500 mg/24H MLD 

Review: Toxicology Review 
Status: EPA TSCA Chemical Inventory, 1986 

EPA TSCA Test Submission (TSCATS) Data Base, January 1989 
NIOSH Analytical Methods: see Nuisance Dust, Total 0500; Nuisance Dust 

Meets criteria €or proposed OSHA Medical Records Rule 
Respirable, 0600 

*PROPER SHIPPING NAME (IATA): Not restricted 

*UN/ID NUMBER: 

*HAZARD CLASS: SUBSIDIARY RISK: 

*LABELS REQUIRED: 

*PACKAGING: PASSENGER: PKG. INSTR. : 
CARGO : PKG. INSTR. : 

PACKING GROUP : 

MAXIMUM QUANTITY: 
MAXIMUM QUANTITY: 

*SPECIAL PROVISIONS: 

*USES : 
This compound is used as a food additive, ingredient of some linctuses and 

pastilles, sweetening agent, emollient, with dried magnesium sulphate used in 
the treatment of septic wounds and boils, lubricating gastroscopes, preserva- 
tive in some pharmaceutical preparations and in certain biological preparations 
and in non-alcoholic extracts and tinctures. It is used in plasticizer manu- 
facturing, confectionary, dynamite, nitroglycerine, antifreeze, antibiotics, 
rollers and lectographs, solvent, cosmetics, humectant, liquid soaps, liqueurs, 
blacking, printing and copying inks, elastic glues, lead oxide cements, to keep 
fabrics pliable, to preserve printing on cotton, hectographs, to keep frost 
from windshields, in shock absorber fluids, in fermentation of nutrients, 
demulcent, an oral osmotic diuretic to manage cerebral edema, reduce cerebro- 
spinal fluid pressure and lower intraocular pressure, raw material for alkyd 
resins, cellophane, ester gums, perfumery, bacteriostat, penetrant, poly- 
urethane polyols, emulsifying agent, rubber stamp inks, laxative, reducing 
intracranial pressure and promotes peristalsis evacuation of the lower bowel. 

In veterinary medicine, it used in the treatment of bovine ketosis, preg- 
nancy toxaemia in sheep, pharmaceutical aid (humectant, solvent) emollient and 
emulcent . 

*COMMENTS: Not available 

*ACUTE/CHRONIC HAZARDS: 
This compound may cause eye and skin irritation. It may be readily 

absorbed through the skin [ 2 6 9 ] .  It is an irritant of the mucous membranes 
[058,151]. It is also a respiratory tract irritant [346]. When heated to 
decomposition it may emit acrid smoke [ 043 ] .  It may also emit toxic fumes of 
carbon monoxide and carbon dioxide [269]: 

*MINIMUM PROTECTIVE CLOTHING: Not available 

5-0 http:llntp-server.niehs.nih.gov~tdocs/CHEM~H&S/NTP~Chem5~adian56-8 1 -5.html 91 14/99 
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*RECOMMENDED GLOVE MATERIALS: 
GlovES+ Expert System Glove Types For The Neat (Undiluted) Chemical: 

however, the GlovES+ expert system was used to extrapolate permeation test 
information from compounds in the same chemical class. The GlovES+ system uses 
permeation data from literature sources; therefore, extra safety margins should 
be used with the estimated protection time(s). If this chemical makes direct 
contact with your glove, or if a tear, puncture or hole develops, replace them 
at once. 

protection from chemicals, however this tool cannot replace sound judgment nor 
make technical decisions. Our GlovES+ expert system is designed to offer 
initial advice and assistance in glove selection while the final glove 
selection should be made by knowledgeable individuals based on the specific 
circumstances involved. 

This chemical has not been tested for permeation by Radian Corporation; 

The GlovES+ expert system is a tool that can help people better manage 

Glove Type Model Number Thickness Estimated Protection Time 
Unknown LRC Marigold Regent 0.03 mm 480 min 

Mediglove 
Natural LRC Marigold Sensotech 0.28 mm 480 min 

480 min Nitrile LRC Marigold Green 0.30 mm 
Supa s o lve 

480 min Natural + Neoprene Platex Argus 0.91 mm 

*RECOMMENDED RESPIRATOR: 
Where the neat test chemical is weighed and diluted, wear a NIOSH- 

approved half face respirator equipped with an organic vapor/acid gas 
cartridge (specific for organic vapors, HC1, acid gas and S 0 2 )  with a 
dust/mist filter. 

*OTHER: Not available 

*STORAGE PRECAUTIONS: 
YOU should store this chemical under refrigerated temperatures, 

and protect it from moisture. If possible, it would be prudent to 
store this compound under inert atmosphere. 

*SPILLS AND LEAKAGE: 
If you should spill this chemical, use absorbent paper to pick up 

all liquid spill material. Seal the absorbent paper, as well as any 
of your clothing which may be contaminated, in a vapor-tight plastic 
bag for eventual disposal. Wash any surfaces you may have contaminated 
with a soap and water solution. Do not reenter the contaminated 
area until the Safety Officer (or other responsible person) has verified 
that the area has been properly cleaned. 

*DISPOSAL AND WASTE TREATMENT: Not available 

*SKIN CONTACT: 
IMMEDIATELY flood affected skin with water while removing and isolating 

all contaminated clothing. Gently wash all affected skin areas thoroughly 
with soap and water. 

If symptoms such as redness or irritation develop, IMMEDIATELY call a 
physician and be prepared to transport the victim to a hospital for treatment. 

*INHALATION: 
IMMEDIATELY leave the contaminated area; take deep breaths of fresh air. 

If symptoms (such as wheezing, coughing, shortness of breath, or burning in 

http://ntp-server. niehs. ni h.gov/h tdocs/CHEM-H&S/NTP-ChemS/Radian56-8 1-5 .html 9/ 14/99 
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the mouth, throat, or chest) develop, call a physician and be prepared to 
transport the victim to a hospital. 

atmosphere. Whenever possible, Self-contained Breathing Apparatus (SCBA) 
should be used; if not available, use a level of protection greater than or 
equal to that advised under Respirator Recommendation. 

Provide proper respiratory protection to rescuers entering an unknown 

*EYE CONTACT: 
First check the victim for contact lenses and remove if present. Flush 

victim's eyes with water or normal saline solution for 20 to 30 minutes while 
simultaneously calling a hospital or poison control center. 

specific instructions from a physician. 

no symptoms (such as redness or irritation) develop. 

Do not put any ointments, oils, or medication in the victim's eyes without . 

IMMEDIATELY transport the victim after flushing eyes to a hospital even if 

*INGESTION: 
DO NOT INDUCE VOMITING. if the victim is conscious and not convulsing, 

give 1 or 2 glasses of water to dilute the chemical and IMMEDIATELY call a 
hospital or poison control center. Be prepared to transport the victim to a 
hospital if advised by a physician. 

If the victim is convulsing or unconscious, do not give anything by mouth, 
ensure that the victim's airway is open and lay the victim on his/her side with 
the head lower than the body. DO NOT INDUCE VOMITING. IMMEDIATELY transport 
the victim to a hospital. 

*SYMPTOMS : 
Symptoms of exposure to this compound may include headache, nausea, vomit- 

ing and irritation of the skin and eyes [043,269]. Contact with the eyes may 
cause a strong stinging, burning sensation, with tearing and dilation of the 
conjunctival vessels. Taken orally it reduces ocular pressure [0991. It may 
cause dehydration and irritation of the skin and mucous membranes, hemolysis, 
hemoglobinuria, renal failure, convulsions, paralysis, hyperglycemia, glyco- 
suria, acidosis, death from nonketotic hyperosmolar hyperglycemia, gluconeo- 
genic, antiketogenic, osmodiuretic, dizziness, insomnia, diarrhea and fever 
[151]. It may be irritating to the respiratory tract [346]. It may also cause 
rectal discomfort or burning [158]. Other symptoms may include thirst, 
euphoria, confusion, drowsiness, l o s s  of consciousness, coma, temporary hearing 
loss, reduced intracranial pressure, allergic reaction, oxalosis, diabetic 
acidosis and prostration [295]. 

*SOURCES : 
[0151 Lewis, R.J., Sr. and R.L. Tatken, Eds. Registry of Toxic Effects 

of Chemical Substances. On-line Ed. National Institute for  
Occupational Safety and Health. Cincinnati, OH. MA8050000. 
June 30, 1989. 

LO171 Weast, R.C., M . J .  Astle, and W.H. Beyer, Eds. CRC Handbook of 
Chemistry and Physics. 67th Ed. CRC Press, Inc. Boca Raton, 
FL. 1986. p. C-289, #7354. 

[ 0 2 5 1  Buckingham, J., Ed. Dictionary of Organic Compounds. 5th Ed. 
Chapman and Hall. New York. 1982. Vol. 3, p. 2769, #G00307. 

10311 Windholz, M., Ed. The Merck Index. 10th Ed. Merck and Co. 
Rahway, NJ. 1983. p. 644, #4347. 

10361 Bretherick, L . ,  Ed. Hazards in the Chemical Laboratory. 4th Ed. 
The Royal Society of Chemistry. London. 1986. p. 348. 
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Stull, D.R. Vapor pressure of pure substances: Organic Compounds. 
Industrial and Engineering Chem. 39(4):517-550. 1947. p. 520. 

Boublik, T., V. Fried and E. Hala. The Vapor Pressures of Pure 
Substances. p. 133. 

Sax, N.I. and Richard J. Lewis, Sr. Dangerous Properties of Industrial 
Materials. 7th Ed. Van Nostrand Reinhold. New York. 1989. 
V O l .  111, pp. 1810-1811, #GGA000. 

Weast, R . C .  and M.J. Astle, Eds. CRC Handbook of Data on 
Organic Compounds. CRC Press, Inc. Boca Raton, FL. 
1985. Vol. I, p. 667, #G00155. 

Sax, N. Irving, Ed. Dangerous Properties of Industrial Materials 
Report. Bi-monthly Updates. Van Nostrand Reinhold Company, Inc. 
New York. May/June 1981. Vol. 1, #5, pp. 61-62; July/August 1983. 
Vol. 3, #4, pp. 58-60. 

Verschueren, K. Handbook of Environmental Data on Organic 
Chemicals. 2nd Ed. Van Nostrand Reinhold. New,York. 1983 
pp. 694-695. 

Information Handling Services. Material Safety Data Sheets 
Service. Microfiche Ed. Bimonthly Updates. June/July 1989 
#9106-141, A-11. 

Sax, N.I. and R.J. Lewis Sr., Eds. Hawley's Condensed Chemical 
Dictionary. 11th Ed. Van Nostrand Reinhold. New York. 1987. 
pp. 567-568. 

Bretherick, L .  Handbook of Reactive Chemical Hazards. 3rd Ed. 
Butterworths. London. 1985. p. 382. 

U.S. Environmental Protection Agency, Office of Toxic Substances. 
Toxic Substances Control Act Chemical Substance Inventory: 1985 
Edition. 5 Vols. U.S. Environmental Protection Agency. 
Washington, D.C. January 1986. Listed. 

Grant, W. Morton, M . D .  Toxicology of the Eye. 3rd Ed. Charles 
C. Thomas, Publisher. Springfield, IL. 1986. pp- 463-464. 

The Society of Dyers and Colourists. Colour Index. Vols. 1-7. 
The Society of Dyers and Colourists. Yorkshire, England. 
American Association of Textile Chemists and Colorists. 
Research Triangle Park, NC. 1971-1982. p. 4770. 

Occupational Health Services, Inc. Hazardline. Occupational 
Health Services. Inc. New York. Listed. 

Oak Ridge National Laboratory. Environmental Mutagen Information 
Center (EMIC), Bibliographic Data Base. Oak Ridge National 
Laboratory. Oak Ridge, TN. Listed. 

Oak Ridge National Laboratory. Environmental Teratogen Information 
Center (ETIC), Bibliographic Data Base. Oak Ridge National 
Laboratory. Oak Ridge, TN. Listed. 

Veterinary Medicine Publishing Co. Veterinary Pharmaceuticals 
and Biologicals. 6th Ed. Veterinary Medicine Publishing CO. 
Lenexa, KS. 1988. p. 711. 

Gosselin, R.E., H.C. Hodge, and R.P. Smith. Clinical Toxicology 
of Commercial Products. 5th Ed. Williams and Wilkins, CO. 
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Baltimore. 1984. p. 11-226, #704. 

[I581 Huff, B.B., Ed. Physicians' Desk Reference. 43rd Ed. Medical 
Economics Co. Oradell, NJ. 1989. pp. 941, 2291. 

[I641 Huff, B.B., Ed. Physicians' Desk Reference for Nonprescription Drugs. 
8th Ed. Medical Economics Co. Oradell, NJ. 1987. p- 538. 

[I951 Estrin, F.E., P.A. Crosley and C.R. Haynes, Eds. CFTA Cosmetic 
Ingredient Dictionary. 3rd Ed. The Cosmetic, Toiletry and 
Fragrance Assn. Inc. Washington. 1982. p- 110. 

[2051 Dean, John A . ,  Ed. Lange's Handbook of Chemistry. 13th Ed. 
McGraw-Hill Book Company. New York. 1985. p. 7-424, #g28. 

12693 Lenga, Robert E. The Sigma-Aldrich Library of Chemical Safety Data. 
Edition 1. Sigma-Aldrich Corporation. Milwaukee, WI. 1985. 
p. 993, #A. 

[2751 Aldrich Chemical Company. Aldrich Catalog/Handbook of Fine 
Chemical. Aldrich Chemical Co., Inc. Milwaukee, WI. 
1988. p. 780, #19,161-2. 

[2951 Reynolds, James E.F., Ed. Martindale The Extra Pharmacopoeia. 28th Ed. 
The Pharmaceutical Press. London. 1982. pp. 706-707. 

[3011 Dreisbach, R.H. Handbook of Poisoning: Prevention, Diagnosis 
and Treatment. 11th Ed. Lange Medical Publications. Los 
Altos, CA. 1983. p- 195. 

[3461 Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens. 
2nd Ed. Noyes, Publications. Park Ridge, NJ. 1985. pp. 473-474. 

[3711 U.S. Coast Guard, Department of Transportation. CHRIS 
Hazardous Chemical Data. U.S. Coast Guard. Washington, 
D.C. 1985. Vol. 2. 

[4061 Goodman, L.S., A. Gilman, F. Murad and T.W. Rall, Eds. The 
Pharmacological Basis of Therapeutics. 7th Ed. Macmillan 
Publishing Co. New York. 1985. pp. 946-957. 

[4151 American Conference of Governmental Industrial Hygienists. 
Threshold Limit Values and Biological Exposure Indices 
for 1988-1989. American Conference of Governmental 
Industrial Hygienists. Cincinnati, OH. 1988. p. 22. 

[421] American Conference of Governmental Industrial Hygienists. 
Documentation of the Threshold Limit Values. 5th Ed. 
American Conference of Governmental Industrial Hygienists. 
Cincinnati, OH. 1986. p. 286. 

[4511 National Fire Protection Association. Fire Protection Guide on 
Hazardous Materials. 9th Ed. National Fire Protection 
Association. Quincy, MA. 1986. p. 325M-56. 

[4551 The Pharmaceutical Society of Great Britain. The Pharmaceutical Codex. 
11th Edition. The Pharmaceutical Press. London. 1979. pp. 393-394 

[5451 Office of the Federal Register National Archives and Records 
Administration. Federal Register, Dept. of Labor, Part 111. 
U . S .  Government Printing Office. Washington. January 19, 1989- 
p- 2939. 

[6101 Clansky, Kenneth B., Ed. Suspect Chemicals Sourcebook: A Guide to 
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Industrial Chemicals Covered Under Major Federal Regulatory and 
Advisory Programs. Roytech Publications, Inc. Burlingame, CA. 
1990. Section 3, p. 8. 

[6201 United States National Toxicology Program. Chemical Status Report. 
NTP Chemtrack System. Research Triangle Park, NC. November 6, 1990. 
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1.45E-0 1 
1.51500 
1.51E-01 
1.51E-01 

2.00E+01' 
2.00E+01' 
4.62EdO- 
8.52E-01 
6.66-02 
298E+OO 
l.O7E+OO 
l . O l E 0 0  
7.6a~-01 

Table 2 - Ground Water Action Levels 

~ 

RADIOLOGIC PARAMETERS: 
~eridum-24 1 
Cesium-l37+D 
Plutonium-239 
PLutonium-240 
Radium226+D 
Radium-228+D 
strontiumg9 
Strontium-SD+D 
Tritium 
Uranium-233D 
Uranium-234 
Unnium-235+D 
Uranium-238+D 

.-- - 

14596-1 0-2 
1004597-3 
10-12-8 
10-1 2-8 
13982-63-3 
15262-20-1 
11-10-9 
1110-9 
1 0028-1 7-8 
11-08-5 
11-08-5 
15117-96-1 
7440.61-1 

1.45501 
1.51502 
1.51501 
l.SlE+ol 

2.00E+03' 
2.00E+03' 
4.62502 
8.52501 
6.66504 
a a h o z  
1.07502 
l.OlE+M 
7.6ahoi 

D = Daughten 
' Based on proposed MCL 
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DECOMMISSIONING CLOSEOUT REPORT RF/RMRS-2000.012. UN 
FOR THE BUILDING 779 PAD 

APPENDIX C 

CONCRETE RUBBLE DATA 



COVER PAGE 

Uranium 

KH100- 1842-0 1 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

1000 Monticello Court 
Montgomery, Alabama 361 17 

Americium Plutonium 1 
KH100-1842-0 1 KH100- 1842-0 1 B I 

Laboratory Code: SCA Subcontract Number: KH700325EP6 

KH100- 1842-03 

JW 100- 1842-04 

RIN: 00A1041 
LIC: RCO 1 BO04 

Laboratory Report Identification Code: 1842 

€33100-1842-03 KH100-1842-03B 

KH100-184244 KH100-1842-04 

Sample Matrix: Waste 

SCAQC- 1842-LD 1 

SCAOC- 1842-PB 

Site Sample Numbers 

SCAQC-1842-LD 1 SCAQC- 1842-LD 1 

SCAOC- 1842-PB SCAQC- 1842-PB 

OOA 1041-00 1 .OO 1 B779 Concrete Rubble-Main Bldg 

OOA 104 1-002.00 1 B779 Concrete Rubble-Main Bldg 

00A1041-003.001 B779 Concrete Rubble-Main Bldg 

00A104 1-004.00 1 B779 Concrete Rubble-Main Bldg 

Laboratory Control SamDle (LC) 

Duplicate (LD) 
Preparation Blank (PB) 

Laboratory Sample Number 1 
I I 

ll KH100- 1842-02 KH100-1842-02 KH100- 1842-02 

I I 

SCAQC-1842-LC 1 SCAQC- 1842-LC 1 SCAQC- 1842-LC 1 

Comments: There were no problems encountered during sample receiving. 

"I certify that this sample data package is in compliance with SOW requirements, both technically and for completeness, 
other than the conditions detailed above. Release of the data contained in this hard-copy sample data package and the 
computer-readable EDD, as applicable, submitted on diskette or by modem, has been authorized by the laboratory 
Manager or the Manager's designee, as verified by the following signature." 

Joe Stinson Laboratory Manager 
Name Title 

212 3 io0 
Date 
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CASE NARRATIVE 
RIN 00A1041 

Laboratory Report Identification Number: 1842 
PSA Module RCOlB.3 

February 23,2000 

I. Introduction 

On February 9, 2000, four waste samples, (RIN 00A1041), were received for analysis at the 
Sanford Cohen and Associates (SC&A) Southeastern Environmental Laboratory, located in 
Montgomery, Alabama. The chain-of-custody accompanying the samples requested they be 
analyzed on a "rush" basis. The samples were analyzed in accordance with Kaiser-Hill 
specifications stated in the "Statement of  Work for Analytical Measurements, Isotopic 
Determinations by Alpha Spectrometry, Module RCOl-B.3", dated April 24, 1998, and 
Modification 09, dated July 16, 1998. 

XI. Analytical Methodology 

The radioanalytical results reported for each sample include the site and laboratory sample 
identification numbers, collection date, method of analysis, and the quality control samples 
that were analyzed concurrently. All samples were analyzed by an Eichrom Industries, Inc. 
extraction chromatography method (ACW03) for isotopic uranium, plutonium, and americium. 

III. Analytical Results 

Deficiencies 

See Reanalysis. 

The FWHM of the Am-243 tracer in samples KHIOO-1842-02 and KH100-1842-03B 
was 85 keV and 88 keV respectively. 

Matrix Interferences 

There were no indications of matrix interference. 

Dilutions 

No dilutions were required. 

0 0 9  



Detection Limits 

Site Sample Number 

Laboratory Type I1 Water 

OOA 104 1-002.00 1 B779 Concrete Rubble-Main Bldg. 

Laboratory Type II Water 
L 

The required detection limits (RDL) were met for all sample analyses. 

Laboratory Sample Type of Quality Control 
Number Analysis Sample 

SCAQC- 13 16-LC 1 

SCAQC- 13 16-LD1 

SCAQC- 13 16-PB Preparation Blank 

Laboratory Cont~ol Sample 

Laboratory Duplicate Sample 

Reanalysis 

The FWHM of the Am-243 tracer in samples KH100-1842-01 and KH100-1842-03 
was higher than 100 keV. The samples were reanalyzed beginning with sample 
preparation and the resuIts were acceptable. The Original and Reanalysis Sample I.D. 
are listed below. 

Sample I.D. Sample I.D. 

KH 100- 1 842-0 1 KH 100- 1842-0 1B m-24 1 

Deviations from Protocols 

There were no deviations from the written protocols and analytical methods. 

Contacts with the CTR 

There were no contacts with the contract technical representative (CTR) regarding 
these samples. 

N. Quality Control 

Site SamDles Used for Ouality Control Samples: 

The analytical results of all quality control samples met the acceptance criteria specified in the 
sow. 
Sincerely, 

v .  Joe Stinson 
Laboratory Manager 

010 



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number: 00A1041 

Project Name: Kaiser-Hill Chain-of-Custody Number: OOA1041#001 Matrix: Waste 
Site Sample ID: 001.001 

Other Sample ID: 6779 Concrete Rubble Collection Date: 2/2/00 Date Received: 2/9/00 
Laboratory Code: BatchNumber: 1842 

Laboratory Activity 2 rs Counting Error Total Error MOA 

ACW03 U-233R34 KH100-1842-01 1.01 0.250 0.322 0.037 
ACW03 U-235 KHl OO-1 842-01 0.01 7 0.033 0.034 0.045 

ACWOJ U-238 KH100-1842-01 0.955 0.242 0.308 0.036 

ACWOS PU-2391240 KH100-1842-01 0.000 0.000 O.Oo0 0.048 

ACW03 AM-241 KHl00-1 842-01 6 -0.012 0.023 0.023 0.140 

Method Number Radionudide Sample ID (pCi/q) (PCiCl) (pCilq) (pCi/q) 

-__7 

I Quality Control Samples 
Radionudide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD) Preparation Blank (PB) 

I 
1 Pu SCAQC-1842-LCl SCAQC-1842-LD1 SCAQC-1842-PB I 

SCAQC-I 842-PB U SCAQC-1842-LC1 SCAQC-1842-LD1 

SCAQC-1842-LD1 SCAQC-I 84Z-PB Am SCAQC-1842-LC1 

1oOoMmttcelloCwrt'Montgoinery. Alabama-36117 '334 2722234'FAx3342130407 

1 012 



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number. OOA1041 

Project Name: Kaiser-Hill Chain-of-Custody Number: 00A1041#001 Matrix: Waste 

Site Sample IO: 002.001 

Other Sample ID: 6779 Concrete Rubble Collection Date: 2/2/00 Date Received: 2/9/00 
Laboratory Code: Batch Number: 1842 

c 

Method Number Radionuclide 
ACW03 U-233234 
ACW03 U-235 
A M 3  u-238 
ACW03 PU-239Q40 
ACW03 AM-247 

Laboratory Activity 2 (s Counting Error Total Error MDA 

KH100-1842-02 0.979 0.250 0.318 0.066 
KHl OO-1 642-02 0.086 0.077 0.081 0.046 
KHl00-1842-02 0.829 0.226 0.281 0.037 

KH 100-1 842-02 2.35 0.491 0.680 0.042 
KH100-1842-02 0.582 0.215 0.244 0,046 

Sample ID (pciiq) (pCi/q) (pCi/q) (PCiCI) 

Quality Control Samples 

SCAQC-I 842-LC1 SCAQC-1842-LD1 SCAQC-1842-PB 

SCAQC- 1842-LC 1 SCAQC-1842-LD1 SCAQC-I 842-PB 

Am SCAQC-1842-LC1 SCAQC-1842-LD1 SCAQC-1842-PB 
___. 

loo0 Montlcello Cowf - Montgomery. Alabama 3 6 1  1 7  334 272 2234 ' FAX 334 213 0407 

013 
2 



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Rad ioa n a1 ytica I Res u I t s  

Report Identification Number: 00A1041 

Project Name: Kaiser-Hill Chain-of-Custody Number: 00A104 1 #OO 1 Matrix: Waste 
Site Sample ID: 003.001 

Other Sample ID: 6779 Concrete Rubble Collection Date: DateReceived: 2/9/00 
BatchNumber. 1842 Laboratory Code: SCA 

Laboratory Activity 2 cs Counting Error Total Error MDA 

ACW03 U-233/234 KH 1 00-1 842-03 1.04 0.252 0.327 0.036 
ACWO3 U-235 KHl OO-1 842-03 0.076 0.075 0.078 0.079 
ACWO3 u-238 KH 100-1 842-03 1.19 0.273 0.362 0.036 
ACW03 PU-239/240 KHl OO-1 842-03 0.035 0.048 0.049 0.065 
ACWO3 AM-241 KH 100- 1842-038 0.000 0.000 0.000 0.095 

Method Number Radionuclide Sample ID (pcilq) (pCilg) (pCiq) (pCiq) 

I 

Quality Control Samples 
Radionuclide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD) Preparation Blank (PB) i 

SCAQC-1842-LC1 SCAQC-1842-LD1 SCAQC-I 842-PB I 
Am SCAQC-1842-LC1 SCAQC-1842-LO1 SCAQC-1842-PB 1 

SCAQC-1842-LC1 SCAQC-1842-LD1 SCAQC-1 842-PB I 

1MM Monicello C a r t  - Mmlgomery, Alabama * 361 17 334 272 2234 FAX 334 213 M07 

3 0 1 4  



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

1 
Project Name: Kaiser-Hill Chain-of-Custody Number: OOA1041#001 Matrix: Waste 

Site Sample ID: 004.001 

Other Sample ID: 8779 Concrete Rubble Collection Date: Vvoq Date Received: 2/9/00 . 

Batch Number: 1842 Laboratory Code: 

Rad ioanalytical Results 

Report Identification Number: 00A1041 

Laboratory Activity 2 c Counting Error Total Error MDA 

A m 0 3  U-233/234 KH100-184244 1 .a4 0.392 0.538 0.045 

ACWO3 U-235 KH100-184244 0.102 0.092 0.097 0.055 

ACW03 U-238 KH100-184244 2.14 0.430 0.606 0.079 

A m 0 3  PU-239/240 KH100-184244 0.103 0.091 0.093 0.094 

ACW03 AM-241 KH100-1842-04 0.069 0.070 0.071 0.047 

Method Number Radionuclide Sample ID (pCi/q) (PCi/q) (pCiq) (pCi/q) 

Quality Control Samples 
(LO) Preparation Blank (pa) I 

1 

I 
SCAQC-1842-LD1 SCAQC-1842-PB 

SCAQC-1842-LD1 SCAQC-1842-PB 

SCAQC-1842-LD1 SCAQC-1842-PB 

SCAQC-1842-LC1 
SCAQC-1842-LC1 

Am SCAQC-1842-LC1 i 

loo0 Monttcallo C W R -  Monigorneiy Alabama - 361 17 334 272 2234 * FAX 334 213 0407 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Quality Control Sample 
Preparation Blank (PB) 

Report Identification Number: OOA1041 

Project Name: Kaiser-Hili Chain-of-Custody Number: None Matrix: Water 

Site Sample ID: 

Other Sample ID: pB Coliedion Date: 2/9/00 Date Received: 2/9/00 
Laboratory Code: 

Laboratory Activity 2 (T Counting Error Total Error MDA 
Method Number Radionudide 

ACWO3 U-233/234 SCAQC-1842-PB 0.009 0.033 0.033 0.074 
A C W 3  U-235 SCAQC- 1842-PB -0.008 0.015 0.01 5 0.091 

ACWO3 U-238 SCAQC-1842-PB 0.009 0.033 0.033 0.073 
ACW03 PU-239/240 SCAQC-184288 0.000 0.000 0.000 0.045 
ACWO3 AM-241 SCAQC-1842-PB 0.024 0.045 0.045 0.073 

Sample 10 A I E L  (dpm) 0 A d E C L  

Quality Control Samples 
Radionudide Laboratory Control Sample (LC) Laboratory Duplicate Analysis (LD) Preparation Blank (PB) 

U SCAQC-1842-LC1 SCAQC-1842-LO1 SCAQC-1842PB 
Pu SCAQC-1842-LCi SCAQC-18421D1 SCAQC-1842-PB 
Am SCAQC-1842-LC1 SCAQC-1842-LD1 SCAQC-I 842-PB 

0 1  7 



Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Quality Control Sample Evaluation 

Report Identification Number. 00A1041 

1 Project Name: Kaiser-Hill Laboratory Code: 

Laboratory Contol Sample (LCI) Evaluation 

Decay Corrected (OW 
(CV) 

Laboratory Control 
Activity of Laboratory Control Sample 

Laboratory Spike Added Sample Activity % Recovery Number of u 

Method Number Radionudide Sample ID (dpm) (dpm) (Accuracy) BE. ieen CV and 0 1  

ACW03 AM-241 SCAQC-1842-LC1 4.23 -q 0.116 5.24 T 1.41 124 1.13 
ACW03 PU-2391240 SCAQC-1842-LC1 4.55 T 0.227 5.00 T 1.35 110 0.516 

ACW03 U-233/234 SCAQC-1842-LC1 8.02 -+ 0.321 7.41 1.85 92.3 0.502 

ACWO3 U-238 SCAQC-1842-LC1 8.02 T 0.321 7.83 T 1.95 97.6 0.151 

Ratio of the Difference 
Between the Sample Laboratory Duplicate Sample (LDI) Evaluation 

Original Sample 
Laboratory Activity 

Method Number Radionudide Sample ID (pCig) 
ACW03 U-233/234 SCAQC-1842-LD1 0.979 T 0.318 
ACWO3 U-235 SCAQC-1842-LD1 0.086 i 0.081 
ACWO3 U-238 SCAQC-1842-LD1 0.829 0.281 
ACW03 PU-2391240 SCAQC-1842-LD1 2.35 0.680 
ACW03 AM-241 SCAQC-1842-LD1 0.582 I 0.244 

Duplicate Sample 
Activity 
(pciiq) 

0.794 -+ 0.270 
0.050 0.060 
1.07 T 0.335 
3.82 T 1.02 
0.718 0.277 

Activities and the 
Propagated 

Original Activity and 

Activity Difference at 2 u 
(F) (FIE)  

0 185 0.444 
0 036 0.355 
0 238 0.546 
147 1.20 
0 135 0.367 

Difference Between Measurement 

Original Activity and 
Duplicate Sample Uncertainty of the 

1W MonllCello Court - Montgomery Alabama 361 1 7  334 272 2234 FAX 334 213 0407 

a 0 1 9  



Sample Prefix: / k l / D ~  
Sample Batch Number: IC42 
Balance I.D. 

Sample Number 

Of 
n? 
h-? 
64 

PREPARATION SUMMARY 

Sample Volume Received 

Sample Matrix: LVLXW 

Approximate Initials 
Weight or Volume Date 

of Sample Received 
(g-wet of L) 

3 -&+ 
2/24 3 - 9 - O d  
I v ?! gtf I 
LG A? I 
" 

q/ 

SOP No.: .ma 

, 
J 

Page No. 788 
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DECOMMISSIONING CLOSEOUT REPORT RFIRMRS-2000.012. UN 
FOR THE BUILDING 779 PAD 

APPENDIX D 

DATA f ROM SAMPLING GROUNDWATER AND SEDIMENT 

(8779 First Floor Main Building Room 001 and T5 Tank Pit) 



I 1 
RADIOLOGICAL CLOSEOUT SURVEY FOR THE 779 CLUSTER 

Description: B779 First Floor Main Bldg Room 001 & T5 Tank Pit 

IMAP 1 OF 11 
all values expressed as Media Sample 

dpm/l00 cm2 alpha 
(except as noted) Support Column 

Room 001 & Pits 

Wall 4 Ceiling 
(inverted) 

T5 Tank Pit 

I 
I 
I 1 

0 FEET 30 

I 
0 

I 

METERS 
I 

10 

all values expressed as 
dpmll00 cm2 alpha 



DECOMMISSIONING CLOSEOUT REPORT 
FOR THE BUILDING 779 PAD 

RF/RMRS-2000.012. UN 

APPENDIX E 

SLAB DETAILS FOR BUILDINGS 727 AND 782 
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DECOMMISSIONING CLOSEOUT REPORT RF/RMRS-2000.012. UN 
FOR THE BUILDING 779 PAD 

APPENDIX F 

SLAB DETAILS FOR BUILDING 729 
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DECOMMISSIONING CLOSEOUT REPORT RF/RMRS-2000.012. UN 
FOR THE BUILDING 779 PAD 

APPENDIX G 

SLAB DETAILS FOR BUILDING 779 
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RF/RMRS-2000.012. UN DECOMMISSIONING CLOSEOUT REPORT 
FOR THE BUILDING 779 PAD 

APPENDIX H 

SLAB DETAILS FOR BUILDING 783 





DECOMMISSIONING CLOSEOUT REPORT 
FOR THE BUILDING 779 PAD 

RFIRMRS-2000.012. UN 

APPENDIX I 

DATA FROM SOIL 
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JAN-12-2000 WED 10:09 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 02 
.- 61/11/00 15:33 'cp 5,  cam ASSOC *W sglmans/coc/pp @a02 

January 1 1. 2Q00 

On December 9, 1999, thrte wprer samples, (RIN OOAO933) were received far analysis at 
ths Word CahGd and hsociares (%&A) Sautheaxtcm bviop~mcnral Laboratory. 
The chabof-custady acccmpmybg tbc samples rep- they ba analyzed on a "priurky" 
'basis. Enclod is the Sample Data Package contnining rhe items specified in Table B2 of 
tht "Stament of Work far Analyeifal Measurements, Isotopic DeteraSrarions by Alpha 
spbctramegr, Module RCO1-B43", dared April 24, 198, and Modifuation 09, datcd July 
16, 1998. 

Tf you have any queshns please do not kitate to &I. 

1 N FORMATION 



JAN-12-2000 WED 10: 10 AM SOURCE ONE ASD FAX NO, 303 966 4555 
$, CQHEEN Q ASSOC +-w Satmazls/CQC/DP O ~ / ~ J A J O  15:34 =- - - . , ,, .- -- 

DEC-08-1QS8 WED 10:38 ApI SDURCE ,~SD FFtX NO. 303 066 4555 

I 

f .  

I 

P . 

I 

\ 

P, 02/02 

R 5- 



JAN-12-2000 WED 10; 1 1  AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 04 
S, COHGN & ASSOC +* Salhialt~/CDC/DP # bo5 

I- .- - - - - - * - -  - - . - . - * -  
Ol/lS/OO 16:34 e 

Q i 



JAN-12-2000 
o i u m  

WED 10: 11 AM SOURCE ONE ASD FAX NO, 303 966 4555 P. 05 
... Po12 lS:t? a 3 ~ H B N  &ASSOC .+$a $almancdCOC/DP - ,.. 

I ,  a,? 



I 



Sanhtd Gohen & A d -  
Southeastern Environmental Laboratory 



FAX NO, 303 968 4555 P, 09 
Bole 

JAN-12-2000 WED 10: 13 AM SOURCE ONE ASD 
s. corn A S S W ~  Salrmans/COC/DP 

7.p.- --,a- .- Ol/ii/Ob 1a;aa 99 c__ 



FAX NO, 303 966 4555 P, 07 JAN-12-2000 WED 10:12 AM SOURCE ONE ASD 
@514 

--L 
01/11/40 21:38 e d ,  CQIiEN L ASSOC +i+* $8ipllS/Cap/DP 



JAN-12-2000 WED 10:14 AM SOURCE ONE ASD FAX NO, 303 966 4555 
9. coma & ASSF ear, sa1manfi/COzP 

P, 10 
@017 01/11/00 l5:30 e 



P, 11 
5016 JAN-12-2000 WED 10: 14 AM SOURCE ONE ASD FAX NO, 303 866 4555 

s. corn %r ASSOC -w $almans/COC/DP 
-.--__I .,- ..- -_-, - -.- 01/11/00 i B : $ f i ,  . (s 

INFORMATION 
014 



JAN-12-2000 WED 10: 15 AM SOURCE ONE ASD 
01/11/00 lB:40 0 



I 

, 

JAN-12-2000 WED 10: 15 AH SOURCE ONE ASD FAX NO, 303 966 4555 P, 13 QO20 s, corn 8r ASSOC +++ Salnurns/COC/DP --- - . - Ol/Ll/aO 11U;40 e 

PRELIMINARY 
INF0RMATK)N 

016 



FAX NO, 303 966 4555 P, 14 
@!Of1 

JAN-12-2000 WED lot16 AM SOURCE ONE ASD 
01/L1/UQ 18:40 e - 8, >--- m m  ~h ASSOC +++ Salmans/COC/PP .-- -,.- - 



Sanford Cohen & A m d a b  
Sauthsastem Environmental Labomtory - 



P, 16 
aaes JAN-12-2000 WED 10: 17 AM SOURCE ONE ASD FAX NO, 303 866 4555 

OL/LI/QO 1Q:QI I, COBEN 8r ASSOC JJJ S.alaanS/COC~p 

5 



! 

I 

JAN-12-2000 WED 10: 17 AM SOURCE ONE ASD FAX NO, 303 966 4555 PI 17 
c 

s. cam Lh ASSOC a+a $alrPans/COC/DP @I 024 01/11/00 1&:41 'cp 



Pa 18 
Bo25 JAN-12-2000 WED 10: 18 AM SOURCE ONE ASD FAX NO, 303 966 4555 

O i / i l / O O  18:4P a s. w .ASSOC a++ Saknans/COC)DP I.-- - - 

b 02i 



i 

P, 19 
Bo26 ;4. A S ~ O C  a++ salmans/COC/DP .I 

JAN-12-2000 WED 10:18 AM SOURCE ONE ASD FAX NO, 303 966 4555 
01/13/00 16:42 e 

8 022 





JAN-12-2000 WED 10: 19 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 21 
s. corn 1c kssoc +-I+ Sa:nmb/CqC/DP - ,  OW8 

Ol/Ll/QQ 14:4L 
'I 
I 

Y 
M 

024 



I 

FAX NO, 303 966 4555 P. 22 
@io20 

JAN-12-2000 WED 10:20 AM SOURCE ONE ASD 
g ,  co rn  Q ASSOC -I.+.+ Selman.s/CW/DP 

_rr_ .I, 7- -,-.,- l1~/11/00 16;43 e 
I 



JAN-12-2000 WED 10:20 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 23 
01/11/00 &ai43 a s. corn 8c ASSOC +++ salmtu&s/CaC/bP W ? !  , 



P, 24 
r igoai  

JAN-12-2000 WED 10:21 AM SOURCE ONE ASD FAX NO, 303 966 4555 
ai/ii/oo 16:43 %? - s. corn .-- &J$SOC- ~t Salmans/COC/DP 

027 



FAX NO, 303 966 4555 P, 25 
S, COBEN & ASSOC 4-w l & l ~ ~ ~ / @ C / D P  @I q32 I 

JAN-12-2000 WED 10:21 AM SOURCE ONE ASD 
oi/ri/ao i~:44 s 

I 



JAN-12-2000 WED 10:22 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 26 
O i / l l / O O  15:44 e 9. COIiEN &I ASSOC 4-d Slplm~lls/~C/DP @ O ! L -  



JAN-12-2000 WED 10:23 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 27 
01/11/00 M:45  0’ S. CdaEN br ASSOC a+* S~llaaaS/coc/PP 43103.4 



JAN-12-2000 WED 10:23 AM SOURCE ONE ASD FAX NO, 303 966 4555 P. 28 
. , 6,  .COIIEN b ASSQC UA Salmaans/COC/?~, la035 ,_ 01/11/00 16:43 ’@ -- 

! .  

I 



JAN-12-2000 WED 10:24 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 29 
BQ31 $, C O m  I R  ASSOC ++* f l a W d C O C / D P  Oi/ll/OO 14;45 0 

82.63 
66.05 
86.6 

63.78 
84.6 

71.34 
61 .e7 
67.62 
75.89 
42.35 
61 -06 
59.84 

pLk2a. 
60.12 

45.47 
63.03 

ab42 
66.24 

14.48 
15,za 
wv37 
47.98 
4S.61 
83.68 
16.34 
a 8  

1224 

73.89 
$4.12 

78.74 , 

I 



JAN-12-2000 WED 10:24 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 30 
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JAN-12-2000 WED 01 : 27 Pfl SOURCE ONE ASU PHX NU, dU3 Vtjtj 4333 r, U L  

Chemical and Environmental Maasumment Infomation 

Recra LabNet Philaddphia 

SAMPLE DATA PACKAGE CQVIDt PAGE 

KIN# : 00A0884 
Laboratory Code: Recra 

Subcontract #: KH700327EPG 

knplc  Number Lab Samplc ID 
00AQ8 84-00 1 .OO 1 33 12L922-00 1 
OOA08X4-002.OO1 99 12L922-002 1 

00A0884-003,001 99 12Ta922-003 

I cerdfL that this sample data package is in compliatice with SOW requireinem, both 
tcclinicctlly and for completeness, otlicr than tlic conditions deiailed abovc. ReIeasc of the 
dnta cctnlnincd in this 11a1-d-coyy s~unplc dah psckagc and the comnputcr-redable IUD, as 
applicnblo, s~ibmil ted on diskette or by modem, has bccii aulhorizcd by ihe Iabomtoly 
Maiagcr or Ihc Wiiiager's dcsigiiee, its verificcl by the fi~llowing signature. 
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JAN-12-2000 WED 01:28 PM SOURCE ONE ASD FM NO. 303 966 4555 I P, 04 

RECRA 
hYIRONMENTAL 

Chemlcal and Environmental Messurement Information I 

CIient : K-H RlNccoOA0884 
RFw# : 9912L922 

Reem h b N e t  Philadelphia 
Analythcal Report 

W.O.# : 
Date rcecesved: 12 

METALS CASE NARRATIVE: I 

I 1. This narrative wwrs the analyses of 3 water sampies. 

2. The samples were prepared and analyzed in accordance With 200 
samples have been concentmtexl4 fold during digdon so that the 
limits ( W L )  for target ana\ytes could be met. 
applied to the field sample conrxntmtions, the preparation b 
duplicate, and laboratory mntrol sampks (LCS) only. Preco 
applied to instrument quality control (QC) measures, such as 
ICSAB, CRI and seAJ dilution. By method design and f i n d  
not prepared In the m e  manner as the field samples, ie., hot 
form 2 4  2I3, 3 (excluding preparation blank), 4, 9, and 
without application of prccancentration factors. b e  to data p 
application of these Wors m o t  be adapted to the instru 
user is cautioned to consider the prccancentation 
measures. 

Sample 00A0884601.001 was receiyed with a pH greater than 
prior to digestion and andysis, With the addition of acid to adjust 
and smoked. Thdorq it WBS prepped at a five fold diludon 
Additional dilutions were required fbr some analytes during anal 
Sodium (one hundred fold), eind Zinc (ten fold) were reported with 
concentration of these analytes. High indigenous Sodium co 
sampleg precluded the proper application of interelement 
sample OOAO884-001.001 required a twenty fold dilution for Antim 
Sample OOA0884-002.001 required B ten fold dilution for Lead 
00A0884-003.001 was dilated ten fold for Antimony and 
Potassium, Lithium, Sodium, and Zinc were perfbrmed due to the 
d y t e s .  Cdcium and Magnesium were also reported wi 

The prepdon  and the analysis dihitions devatd the 
requested limits for sample 00A0884-001.001. Tn most 
grater than ten times the lDL with the exception of 
Thallium. The dilutions were unavoidable due to the 

above the client 
were 



FAX NO, 303 966 4555 JAN-12-2000 WED 01:29 PM SOURCE ONE ASD 
i 

I 

PI 05 

3. ICVs, CCVs, and Less stock standards were purchased hrn Inorganic enturet~ and Hgh 
Mty. 

All anatyses were pedbrmed within the rcquired holding timer. V 4. 

5. 

6. 

The cooler temperature (3.4T) llas been recarded on the Rec;ra Chaia 

All Initial and Continuing Calibration Verifications (rCV/CCVs) were 
several excepdons. The last th CCVs for Cadmium were out high 
1 I 1 .O% in data tile TA1214A All of the sample m l t s  for Cadmium 
within the control limits. The CCVs that are out are colltained 
dilutions and the ending check solutjons were run. There should be 
check solutions are well within the control limits, In the m n  file, 
outside the 5% control limit at 94.5% for Calcium and 94.2% 
should be no s i i c a n t  impact as the samples were all 
limits and the sample concentrations were above the client limits. 

Y 

7. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within contfool limits. 

8. All prepamtiodmethod blanks were below thc clienr requestcd ltnita 
exception of Silver. The ME3 result isjust slighfly above the client 
0 .364pa .  There should be no significmt Impact as all 

in RDL 2 witti the 

times the Ms concentration. Refa to form 3, 

9. 

I 

1 0. 

All TCY Interference Check Samples (ICSA and ICSAB) m within 
exceptions. The ISCAD solution was not prepared properly, therefore, 
ISCAB at 4OOy;gjL and in the final ISCAB at 1OOOpgL in file 
TA1216C, the Selenium ICSABs were high at 128.4% and 135'4%. 
OOA08840-001.001 was reported fkom this nm and the result was 
t10 sigficant bias to thc result. AIthough not required, Sodium 
solution at 2OOOyldt. The recovery was within the control limits. 

The laboratory control sample (LCS) was Within the 80-1200/0 

limits with two 

for 2 d y k s  were outside method The serial dilution percent diffiredces 
to form 9. 

ntml limits. %fer & 11. 

12. 41 matrix spike (MS) recoVeries were w'rthin the 75.125% control 
when sample wmtration exceeds the spikc added concentration 
MS analyses are not required for Wum, Magnesium, Sodium 

(exception dlowcd 
of4 or more). 

018 

mils. Also, iiot requ'hl for Aluminum and Iron in soils. * Refw to form 5 



JAN-12-2000 WED 01:30 PM SOURCE ONE ASD FPX NO, 303 966 4555 1 P, 06 

14. All sample D s  were h g e d  to accommodate the EPA 
maximum of 6 characters on all CLP Forms. Refix to tho 
original TD. 

on which allows a 
n of form 1 fbr the 

15. Rrx;overieS on the Laboratory Summary Report and CLP forms will dependins on the 
number of significant figures used in the recovefy dadation. 

Q&%J 
J. Michael Taylor 
Vice Pmident 

\-4-00 
Date 



JAN-12-2000 WED 01:30 PM SOURCE ONE ASD FAX NO, 303 966 4555 PI 07 

ICBcra -Net - Limville Laboratory 
XWORGAUIC MuILYTZCAt DATA PACKAGE FOR 

X-I3 RIN#OOA08B4 

DATE RBCPlXVSPr 12/04/99 

CLIENT 10 /ANALYSIS RBW # MTX PREP # I 

-- 
00A0884-001.002 

I 

BJliVER, m A L  
WIRaINUMr TOTAL 
ARS-XCt TOTAL 
BARIVWI TOTAL 
BERYLLZWX, TOTAL 

I 

1 
I 

I 
! 

CALCIUM, TOTAL 

COBALT, TOTAL 
CHROXIUM, TOTAL 

ZRON, TOTAL 
BOTASGXUM, TOTAL 
LITBlobb, TOTAL 
MAGNESIUM, TOTAL 

I 

~YUMIUM, TOT= 

COPPER, TOTAL 

MANGANESE, TOTAL 
MOLYBDENUM, TOTAL 
SODIuMi TOTAL 
NlZKELz TOTAL 
LEAD, TOTAL 
ANTIMONY, TOTAL 
SELENIUM, TOTU 
T T I t  TOTAL 

v&rIUM, TOTAL 

t STRONTIUM, TOTAL 

URAbllDM, TOTAL 
VWhDIUM, TOTAL 

' ZINC, TOTAL 

061 
001 
0 01 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
OD1 
001 
001 
001 

W 
w 
w 
w 
w 
n 
99 
W 
W 
w 
w 
W 
P? 
W 
W 
w 
W 
W 
w 
W 
W 
W 
w 
w 
W 
W 
W 

i 
99L0816 
9 9LO8 16 
99L0816 
99L0616 
99L0816 
99Ii0816 
99L0816 
99L0816 
99L0816 
99L0816 
99L0816 
99L0816 
99L0816 
9 9L08X6 
99L0816 
99L0816 
9 9L0816 
99L0816 
9 9LO 81 6 
99h0816 
9 9LO 816 
99LbB16 
99L0816 
99210816 
9 9LO 81 6 
99408LC 
09LO 816 

3 

003 W 99L0816 
002 R8P W 99L0816 
002 HS W 99L0616 
002 W 99L0816 
002 REP W 99L0816 

IUW hOT # i9912L922 

COLLECTXOI EXTR/PREP ANALYGXS 

12/03 / 99 
12/03/99 
32/03/99 
12/03 / 99 
12/03/99 
33/03/99 
12/03/99 
12/63/99 
12/03/99 
12/03/99 
12/03/9 9 
12 /03/9 9 
12/03/99 

12/03 / 99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/ 9 9 
12/03/99 
12/ 0 3  /9 9 
12 / 03 /9 9 

33/03/9 9 

13/03/99 
12/03/99 
12/O3/ 9 9 
32/03/99 
3 2 / 0 3 / 9 9  

12/06/99 
12/06/99 
12/06/99 
12/06/99 
12 /O  6/9 9 
12/0 619 9 
33/06/99 
12/66/99 
12/06/99 
12/06/ 9 9 
12/06/99 

12/06/99 
12/06/99 
12/ 0 6 / 9 9 
12/06/99 
12 /O  6/9 9 
12/06/99 
12/06/99 
12/06/99 
l2/06/9 9 
12 /O  6/ 9 9 
12/06/99 
12/06/99 
12/06/99 
12/06/99 
12/06/99 

a2 /o 6/9 9 

12/06/ 9 9 
12/0 61 9 9 
12/0 6 /  9 9 
12/06/99 
12/06/99 

I 

12/14/99 
12/ 141 9 9 
12 / l4/ 9 9 
12/14/99 
12/14/99 
12/16/99 
12/14/99 
12/14/ 99 
12/14/99 
12/14/99 
12/14 / 99 
l2/16/ 99 
13/14/99 
12/16/99 
3.2 / 14/ 9 9 
12 /14/ 9 9 
l2/16/ 9 9 
12 /14 /9 9 
12/14/99 
12/16/99 
12/16/99 
12/16/99 
12/14/9 3 
12 /14 / 9 9 
12/14/99 
12/14/99 
12/14/ 9 9 

1.2/14/ 99 
12 /le/ 99 
l2/14/9 9 
12/14/99 
12/14/ 9 9 



JAN-12-2000 WED 01:31 Ptl SOURCE ONE ASD FAX NO, 303 966 4555 P. 08 

XXORGAUIC AlpALyTICAL DATA PAcKA(3E FOR 
X-8. RIX#OOA0664 

DATS RECEZXED: 12/04/99 

CLIEWT XP / r n Y S l S  RFOO # mx PREP # 

! 

< 

I 

1 

1 

\ 
I 

I- 
! 

ATDKCNUMi TOTAL 
ARSENICr TOTAL 
ARSWIC, TOTAL 

BARSDM, TOTAL 
BARIUM, TOTAL 

hER'LltDXUM, TOT= 
BERYLIIIW, TOTW 
B1Rl%rxU3fi TOT= 
CALC!ITJM, TOTAL 
CALCIVW, TOTAL 

CAbMlXM, TOTAL 
C:ADbSIUM, TO3AL 
CADKlXM, TOTAL 

ARSENIC, TOTAL 

BARZOMr TOTIU 

CALCIUM, TOTAL 

COBALTi TOTAt 
COBALT, TOTAL 
COBALT, TOTAL 
CHROM3XJMr TOTAL 
CHRQMTXM, TOTAL 
CHROMXUM, TOTAL 

COPPER, 'L'OTAI; 

IRON, TOTAL 

COPPER, TOTAL 

COBPER, TOTAL 

IROSJ, TOTAL 
IROBI TOTAL 
BOTASSXVM, TOTAL 
PQTASSTUMr TOTAL 
POTASSIUM, TOTAL 
LITEIIW, TOTAL 
LXTHIUM, TOTAL 

MAQlJBSr'oM, TOTAL 
bbAONESIUM, TOTAL 
NA~BlEisIUM, TOTAL 
H A N w S E ,  TOTAG 

LI'Lw3XlJ&, TOTAL 

002 ws 
002 
002 REP 
002 ws 
0 0 2  
002 REP 
002 MS 
002  
002  REP 
002 ws 
002 
002 REP 
002 MS 

002 REP 
Q02 MS 
002 
002 REP 
002 'ws 
002 
002 REP 
002 MS 
002 
002 REP 
002 MS 
002 
002 REP 

002 
002 REP 
002 1s 
002 
002  REP 
002 MS 
002 
002  REP 
002  MS 
002  

o oa 

ooa ws 

W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99LOB16 
W 99L0816 
W 99L0816 
W 99L0616 

W 99L0816 
w 99LO816 
W 99L0816 
W 99f0816 
W 99L0816 
w 99LOBl6 
W 99L0816 
W 99LOBl.6 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99LQ616 

W 99L0816 
W 99L0816 
Pq 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99LOB16 
W 99310816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99t0816  

w 99~0816 

w 99~oeic 

RBOP LOT f$ t9912X1922 

12/03/99 

12/03/99 
12 / 0 3 /  9 9 
12/03/99 
12/OS/9 9 
32/03/99 
l2/03/9 9 
33/03/99 
12/ 03/99 
12/03/99 
12/03 /99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/ 03/ 99 
13/03/99 
12/03/99 
12/03/99 
12/03/99 
11/03/99 
12/03/99 
12/ 03 / 99 
12/03 /9  9 
12/ 03/9 9 
12 /03/9 9 
12/03/99 

la103 / 9 9 
1210 6/ 9 9 
12/06/9 9 
12/06/99 
12/0 6/ 9 9 
12/06/9 9 
32 /06/9 9 
12/06/99 
12 /06 / 9 9 
12/06/99 
12/06/99 
12/ 0 6/ 9 9 
l2/06/ 99 
l2/06/ 9 9 

12/06/99 
12/06/99 
12/06/99 
12/06/99 
12 /06/ 9 9 
12/06/99 
12/06/99 
12/06/g 9 
12/06 /99 

12/06/99 
12/06/ 9 9 
12/06/99 
12 106 / 9 9 
12/06/ 9 9 
12/06/9 9 
12/06/99 
12/06/99 
12/06/99 
121 06 / 9 9 
l.2/06/ 9 9 
l.2/06/ 99 
12/06/99 
12/06/99 

i a / o 6 / 9 9  

i2/06/~9 

ANiGYSIB 

12 /14 / 9 9 
12/14/99 
13/14/99 
12 /14/ 9 9 
l2/ 14 / 9 9 
12 /14/9 9 
12/14/99 
12 /L4/ 9 9 
12/14/99 
12/14/99 
12/16/99 
12/16/99 
12/16/9 9 
12/14/99 
3.2 /14/ 9 9 

12/14/99 
12/14/99 
12/14/99 
12 / 14/ 9 9 
12 /14/9 9 
12/14/99 
12/14/99 
12/14/99 
12/14/ 9 9 
,12/14/99 
l2/14/ 9 9 
12 /14 1 9  9 
12/14/99 
12/14/99 
12/14/99 
12/14/99 

12/14/ 9 9 
12/16/99 
12/16/99 
12/16/99 
12 / 14/ 9 9 

11/34/99 

12/34/99 
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JAN-12-2000 WED 01 : 31 PM SOURCE ONE ASD FAX NO. 303 966 4555 P. 09 

DATE R k C E m r  12/04/99 REW LOT I r9912L922 

CLIEMT ID /MALYSIS 

MGANESE,  TOTAL 
"GANlzSE, TOTAL 
MOLYBDEbmM, TOTAL 
BlOLYBD-r TOTAL 
MOLYBDENUM, TQTAL 
SODIUM, TOTAL 
GODLUM, TOTAL 
SOPIDM, TOTAL 
NTCKEL, TOTAL 

NICKEL, TOTAL 

LEAD, TOTAL 
LEAD, TOTAL 
ANTIMONY, TOT& 

ANTTXOIW, TOTAL 
SELENIUM, TOTAL 

SELEiNIOad, TOTAL 
TIN, TOTAL 
TIN, TOTAL 

STRONTIUM, TOTAL 
STRONTIUM, TOTAG 
STROrnIthd, TOTAL 
T x F G ' L X u M r  TOTAL 
TWLLLIUMr TOTAL 
m L T u M ,  TOTAL 

XICKEL, TOTAL 

L W f  TOTAL 

ANTIMONY, TOTAL 

SELEMDM, TOTAL 

TIN, TOTAL 

IIRANIDM, TOTAL 
URANxm, TOTAL 
URANIUM, TOTAL 
VANADXUXr TOTAL 
VANADIUM, TOTAL 
VAMRbTWMr TOTAL 
EXNC, TOTAL 
ZINC, TOTAL 
ZINC TOTAL 

m #  WTX PREP # 
- - 

ooa a~ 
002 a 
002  
DD.2 FtEP 
0 0 2  ras 
002  
002 REP 
0 0 2  Ms 
a 0 2  
a02 REP 
002 YS 
a02 
002 REP 
002 Eds 
002 
002 REP 
002 MS 
0 0 2  
002  REP 
002 YS 
002  
002 REP 
002 I S  
0 0 2  
002 REP 
002 MS 
002 
002 REP 
002 MS 
002 
0 0 2  REP 
002 xs 
002 
002 REP 
002 WS 
002  
002  REP 
002 Ma 

W 99L0816 
PI 99L0816 
W 99L0816 
W 99L0816 

W 99L0816 
W 99L0816 
W 99I.10816 
W 99L0816 
W 99L0816 
W 99I10816 
W 99L0816 
W 99L0816 

W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99LD816 
W 99L08l.6 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 9 9L0816 

w 99~0ai6 

w 9 9 ~ o a i t i  

w 99toa16 
w 99~0816 
W 99L0816 
W 99L0816 
W 99L.0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L083.6 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 

COLLECTION $XTR/PREB 

~a/os/ss 

ia/o3/9 9 

33/03/99 
12/03/99 

12 / 03/ 9 9 
12/03/99 
12/03 /99  
12/03/99 
19/03 /99  
12 /03 /99  
12/03/99 
12/03/99 
33/03/99  
12/03/99 
12/03/99 

12/03 /99  
12 / 0 3 /  9 9 

12/03/99 
12 /03 /9 9 
12/03 /99  
12 /03 /99  
12 /03/99 
12/03/99 
12 /03/99 
12/03/99 
12/03/99 
12/03/99 
13/03 /99  
32/03/99 
12/03/99 
12/03/99 
12/03/99  

12/03/99  
12/03/99  
12/03 /99 

ia/os/sg 

13/03/99 

3.2 / 0 3  /99  

12/06/99 
12/06/99 
12/06/99 
12/06/99 
12/06/9 9 
12 /06 /99  
12/06/99 
12/06 /99  
1 2 / 0 6 / 9 9  
1 2 / 0 6 / 9 9  
12/O6/ 9 9 
12/06/99 
12/06/99 
12/06/99 
12/06/99 
12/06/99 
3210 6/9 9 
12/06/99 
12/06 /99  
12 /06 /99  
12/06/ 9 9 
12/06 /99  
13/06/99 
12/06 /9  9 
12/06/9 9 
12/06/99 
l 2 / 6 6 / 9  9 

la/ 0 6/ 9 9 
12/06/9 9 
12/06/99 
12/06/99 
12/06/9 9 
12/06/9 9 
32/06/99 
12/06/99 
12 / 0 6 / 9 9 
l2/O6/ 9 9 

i a / w  9 9 

33/14/99 
12 / 14 / 99 
l2/14/9 9 
12/14/99 
12 / 14 / 9 9 
12/14/99 
12 / l a /  9 9 
12/ 14 / 9 9 
1 2 / 1 4 / 9 9  
12 /34/ 9 9 
12/14/99 
12/14/99 
12/ 24/ 9 9 
12 / 141  9 9 
312/34/99 

12/14/99 
12/14/99 
12/34/99 
12/14/99 
12/14/99 
12/l4/9 9 
1 2 / 1 4 / 9 9  
12 /14/ 9 9 
12/14/99 
1 2 / 1 4 / 9 9  
12 / 14/ 9 9 
12/14/99 
12/14/99 
1 2 / 2 4 / 9 9  
12/14/99 
12/14/99 
12/14/9 9 
12/14/99 
12 /14/ 99  
12 /14 1 9  9 
12/14/99 
12 / 14 / 9 9 

33/14/9 9 



JAN-12-2000 WED 01 : 32 PM SOURCE ONE ASD ' FAX NO, 303 866 4555 P I  10 

X U O R W I C  ANALYTICAL DATA PACK&GE FOR 
K-H RXlWOOA0884 

DATE SZcEIVlWt 12/04/99 RlW LOT # :9912L922 

CLIENT ID /ANALYSIS Ppw # XTX PREP # COLLECTIQlO EXTR/BREP WALYS xs 

00A0884-003.001 

SZLVER, TOTAL 
AtWINUX, TOTAL 
ARSENIC, TOTAL 
BM3XtI4, TOTAL 
BERYItItXUM, TOTAL 
CALCIUM, TOTAL 
CMMIVM, TOTILL 
COBALT, TOTAL 
CEROMIKJMr TOTAL 
COPPER, TOTAL 
ZLElON, TOTAL 
POTASSZVM, TOTAL 
LITHLUMI TOTAL 
WAGNBSIUM~ TOTAL 
MANGANESE, TOTAL 

SODIUM, TOTAL 
NICKBE, TOTAL 

MOLYBDE-r TOTAL 

LEAD, TOTAL 
ANTIMONY, TOTAL 
SELENIUM, TOTAL 
TW, TOTAL 
STRONTIUM, TOTAL 
THALLIUM, TOTAL 
URANIUM, TOTAL 
VlUADIUMr TOTAL 
ZINC, TOTAL 

003 
003  
003  
003  
003  3 

0 03 
003 
0 03 
003 
003 
003 
003 , 

003 
0 0 3  
003  
0 0 3  
003 
003  
003 
003  
003  
003 
003 
003 
003 
003 
003 

w 
W 
W 
W 
w 
W 
w 
W 
w 
99 
W 
W 
W 
W 
w 
w 
W 
W 
W 
I? 
W 
W 
w 
to 
W 
W 
W 

99L0856 
99L0816 
99,LO816 
9qLOB3.6 
99LO8 16 
99L0816 
99LO 816 
99L0816 
99L0816 
99LOBl6 
99L0816 
99LOE16 
99L0816 
99L0816 
9 9LO 816 
99L0836 
99L0816 
99L0816 
99LOB16 

99LOB16 

9 9LO 616 
9 9LO 816 
9 9,L06 16 
99L0816 
9 9," 0 8 16 

99~oai6 

9 9 ~ 0 ~ 1 6  

12/03/99 
12/03 /99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03 / 9 9 
11/03 /99 
12/ 03/ 99 
12/03/99 
12 /03 / 9 9 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/03/99 
12/63/99 
12/ 03 / 9  9 
12/03 /99 

ia/o6/99 
12/06/99 
12/06/99 
12/06/99 
12 / 0 6/ 9 9 
1210 6/9 9 
12/06/99 
12/06/99 
12/06/99 
12/06/99 
12/06/99 
12/06/99 
12/06/9 9 
12 / 0 6 /  9 9 
12/06/99 
12 /O  6/9 9 
13/Q6/99 
12/06/99 
12/0 6/  9 9 
12/06/99 
W 0 6 /  9 9 
12/06/ 99 
12/06/99 
12/06/9 9 
12 /O  6 / 9 9 
12/06/99 
12/06/99 

l a  /14/ 99 
12/14/99 
12 /14/ 3 9 
12/14/99 
12/ 14/ 9 9 
12/16/99 
12/14/9 9 
12/14/99 
12 /14/99 
l2/14/9 9 
12/14/99 
3.2 /14/ 9 9 
12/ 14 /9 9 
12/16/99 
12 / 14 / 9 9 
12 / 14/ 99 
12/16/99 
12 /14/ 9 9 
12/ 14/ 9 9 
12/14/99 
12 /l4/9 9 
12/14/ 9 9 
12/14/99 
12/ 14/ 9 9 

lZ/l4/ 9 9 
12/14/99 

12/14/99 , 

LAB QC: 

8XbVER LABORATORY LC1 ES w MIA 12/14/99 
SILVER, TOTAL MI31 W W A  12/06/99 12 /14/99 
ALUXIMTM LABORTORY LCl El9 W N/A 22/06/99 12/14/99 
ALDWNW, TOTAL Mi31 w W A  12/06/99 12/14/99 

W 9 LO816 W/A 12/06/99 12/14/ 99 atnSEIOX! LABORATORY LC1 BS 3 
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! 

I 

i 

I 

I 
I 

! 
L 

8 
i 

DATE RECEIVEDr 12/04/99 

ARSEt&ICl TOTAL 
BARIUM LABOIZATORY 

BERYLLIUM LABORATORY 
BERYLLIUM, TOTAL 
CALCIUM LABORATORY 

CADMXtTw LABORATORY 

COBALT LABORATORY 
COBALT, TOTAL 
CEROhlIlRU LABORATORY 

COPPER LABORATORY 
COPPERI TOTAL 
ZRON frABOFULTORY 

POTASSIUM LABORATORY 
POTASSXOM, TOTAX 
LI'PBZUM LABORRTORY 

MAGNEGIlR4 LABORATORY 
~ G ~ S I U M ,  TOTAL 
MANGANESE LABORATORY 
MANGANESE, TOTAL 
W O L Y B D I W  W O R A T O R  

SOD= LABORATORY 

NICKEL LABORATORY 

LEAD LABORATORY 

W I M O N Y  LABORATORY 
ANTIldONu, TOTALI 
SELENIOM I*ABORATORY 

Tm LABORATORY 

BARIUM8 TOTAL 

CALCIUM, TOTAL 

CADmm8 TOTAL 

CKROmTTrW, TOTAL 

IRON, TOTAL 

LT'lTXIUM, TOTAL 

MOLYBDENUM, TOTAL 

SODIUMI TOTAL 

NICKEL, TOTAL 

LEAD, TOTAL 

SELENIUM, TOTAL 

MI31 
LC1 BS 
HB1 
LC1 BS 
MB1 
LC1 BS 
ME1 
LC1 BS 
MB1 
LCl 3s 
MI31 
LC1 BS 
MB1 
lLCl BS 
bG31 
LC1 BS 
MB1 
Lci 8s 
W1 
Le1 BS 
MB1 
LC1 ES 
M B 1  
LC1 E8 
bSB1 
LC1 B6 
bas1 
LC1 86 
MB1 
LC1 BS 
Ml31 
LC1 BS 
baBl 
LC1 BS 
ME1 
LC1 BS 
m1 
LC!1 BS 

w 
W 
W 
w 
w 
w 
w 
w 
w 
W 

' W  
W 
a 
w 
W 
W 
W 
W 
W 
w 
W 
W 
W 
W 
W 
w 
w 
W 
n 
w 
w 
W 
W 
W 
w 
PY 
W 
W 

99L0816 
99L0816 
99L0816 
99LOS16 

99L0816 
99L0816 
99L0016 

99LQ816 
99L0816 
99L0616 
99L0816 
99L0816 
99L0816 
99L0816 
99L0816 
99L0816 
99LOB16 
99L0816 
99LO816 
99L0816 
9 9LD 8 16 
99LO816 
99L0816 
99L0816 
9 9LO 8 16 
99LO 8 16 
99L0816 
9920816 
99L0816 
9 9L0816 
99L0816 
99&0816 
99L0816 
9 9L0816 
9 9L0816 
9 9L08 16 

W L O ~ M  

gg~oai6 

RFW LOT # :9912L922 

6OLLGCTION -/PREP 

12/0 6/9 9 
12/06/99 
12 / 06/ 9 9 
12/06/99 
12 /O  6/ 9 9 
12/06/99 
12 / 0 6 /  9 9 
12 /O 6/ 9 9 
12/06/ 99 
12/06/99 
12/06/99 
12/06/99 
12/06/99 
12/  0 6 /  9 9 
12/06/ 9 9 
12/06/99 
12/06/99 
12/06/99 
la/ 0 6 / 9 9 
12/06/99 
22/06/99 
12/0 6/ 9 9 
1210 6/  99 
12/06/ 99 
12/0 6/ 9 9 
12/06/99 
12/06/99 
I2 /O  6/ 9 9 
12/06/99 
13/06/99 
12/06/99 
12/06/99 
12/06/99 
l 2 /  0 6/99 
12/06/99 
12/06/99 
3.2 /06 /9 9 
12 /06 /99  

ANAGYS IS 

12/14/99 
12/14/99 
12/14 / 9 9 
12 /14 /99  
12/14/99 
12/14/ 9 9 
12/14/9 9 
12/14/9 9 
12/14/99 
12/14/ 9 9 
12/l4/9 9 
12/14/99 
12/14/ 9 9 
12/14/9 9 
12 /14 / 9 9 

12 / 14/ 9 9 
l2/14/9 9 

12 /14/ 9 9 
12/14 / 9 9 
12/14/99 
12/14/99 
12/14/99 
12/14/99  
lZ/ 14/ 9 9 
1 2 / 1 4 / 9 9  
12/ 14/ 9 9 
12 /U (99 
12/14/99 
32/14/99 
12/14/99 
12/14/9 9 
Z2/&4/9 9 
12 / 14/ 9 9 
l2/14/ 99 
12 /14/ 99 
12/U/9 9 

l a  / ~ 4 / 9  9 

12/14/99 
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Recxa L a b h t  - Lionville Labozatozy 
J2WR-C ANALYTICAL DATA PAclvras FOR 

K-W RYX1100A0884 

CLIXNT ID /ANALYSIS 

TIN' TOTAL 
STRONTIUM LCS STANDA 
STROrJTIITM, TOTAL 
TXhLLIlYM LABORATORY 

WNWIUM LABORATORY 

VANADIUM LABORATORY 

ZINC LABORRTORY 
ZINC, TOTAL 

wmrm, TOTAL 

URAWIUMi TOTAL 

VANADIUM, TOTAL 

Rpw# MTx PREP # 

MBl 
LC1 as 
MBZ 
LCl BS 
MB1 
LCZ BS 
ME1 
LC1 BS 
ME1 
LCl BS 
MB1 

W 9 9 L 0 8 1 6  
W 99L0816 
W 9 9L0816 
W 99E0816 

W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 
W 99L0816 

w 99~oai6 

COLLECTION 

4555 P, 12 

# 39913L922 

EXTR/ PREP 

l2/06/9 9 
12/ 0 6/99 

12/06/99 
12 /06 /99  
12/06/ 9 9 
12 /06/99 

12/06/99 
12 /06/ 9 9 
12/06/99 

ia/o6/99 

33 /06 /99  

AblALYSXS 
~~ ~ 

12/ 14 /99  
12/14/9 9 
12/14/99 
12/14/99 
12 /14 / 9 9 
12 /14/ 9 9 
12 114 I 9  9 
12 / 1 4 / 9  9 
12 /14 /9  9 
12/14/99 
12/14/99 
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*-+ 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab N a m e :  RECRA-LABNET Contract: 11830-1- 

Lab Code: RECRA- Case No.: 00A08 SAS No.: SDC NO.:001001 

sow NO.: 200  SERXES 

EPA Sample No. 
- 001001- - 002001 

-002001s 
002001D 

-003001 - 

, 

%ab Sample ID 

Were ZcP interelement correotions applied ? Yes/No YES 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

y e ~ / N o  YES 

Yes/No NO- 

I certify that t h i s  data package ia in compliance With t h e  terms and 
conditions of the contract, both technically and for completeness, for 
other  than t h e  c o n d i t i o n s  d e t a i l e d  above. 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, a6 veriiied by t h e  following signature. 

Release of the data contained 

COVER PAGE - IN 
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I 

1 EPA SAMPLE Nom 

I 
INORGANIC ANALYSES DATA SHEET 

001001  

SDG NO.: O O l O O l  
Lab Name: RECRA-LABNET contraat: 11830-1- I 
Lab Code: RECILA_ Case No.: 00A08 SAS No. : 
Matrix (soil/water) : WATER f;ab Sample X D t  9912L922-001 
Level (low/med) : fro*- Date Received: 12/04/99 

0 . 0  ' % Solids: I 

concentration U n i t s  (ug/L or mg/kg dry weight): UG/L- 

Color Before: 
1 color After: 

Comments : 

CAS No. 

742 9 -90-5 
7440-36-0 
7440-38-2 
744 0-39-3 
7440-41-7 
744 0-4 3 -9 
7440-70-2 
7440447-3 
74 4 0-4 8 -4 
7440-50-8 
7439-89-6 
7 4 3 9-9 2 -1  
7439-95-4 
7439-96-5 
74 40-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7 4  3 9 -9 8 -7 
7440-24-6 
7 4 4 0- 3 1-5- 
7439-93-2- 
11 -09 -6- 

An a 1 y t e 

Barium 
Bery 11- 
Cadmium- 
calciutn- 
chromium- 
Cobalt- 
copper- 
Iron , 
Lead 

Se 1 en ium- 
silver- 
Sodium- 
Thallium- 
Vanadium - 
2 i n c  
Moly- 
Strontium 
Tin 
Lithium: 
Uranium- 

- 

Concentration 
8890 

. ,_ 254 
58.6 
771 
8 . 7  
401 

304000 
1370 

9700 
285000 

5450 
9340 
5730  
2770 

- 

. . - 242  

519000~ 
410 
227 - 12500000 

21.5 
153 

7 15 

260 

2600 

3130oa 

234a 

3960 

I 

Clarity Before: 
Clarity After: 

0 

- 
M 
P 
P- 
P- 
P- 
P- 
PI 
P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
PI 
P 
P- 
EJ- 
P- 
P- 
P- 
PI 
- 
- - 
- 
c - 
Texture: 
Artifacts: 

00A0884-001.001 



JAN-12-2000 WED 01 : 35 PM SOURCE ONE ASD FAX NO, 303 966 4555 Y. 15 

002001 

Aluminum- 
Antimony- 
Arsenic- 
Barium- 
Beryllium 

Calcium- 
Cobalt- 
Col?P@r- 

Cadmium- 
Chromium- 

Won 
Lead . 
Magnesium 
Manganese 
Nickel 
PotassZuiii 
Selenium- 
Silver- 

Thallium- 
soaim- 
Vanadium- 
zinc 
Molybdenu 
Strontium 
T i n  
LitKium- 
Uranium- 

- 
4890 
1 9 . 1  ii 

. 2 7 . 3  - 
_ _  633 - 

20.1 - 

, 107000- - 
19.8 E 
1160 - 

77.2 - 
282 

26200 - 
635 

11800 B 
2450 - 

238 - 
172 - 

128000 
5 , 4  - 

- -1.1 D 
I 

,184000 

.. .. 17.5 B 
12400 I - 38.6 I 

, 3 62 
-3'8.9 
5360 
3 6 . 4  'B 

EPA 

Analyte I Concentratfan C I M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P" 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
I?- 
P- 
I?- 
P- 
P- 
I?- - 

Q CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
744 0-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 

7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7 4  40-09-7 
7782-49-2 
7440-22-4 
7440-23-5 

7440-62-2 
7440-66-6 

7 4 4 0-2 4 -6 
7440-31-5- 
7439-93 -2- 
11-09-6- 

7439-89-6 

7440-28-42 

1 4  3 9-98 -7 

LE- 
- .  
-E- 

: 

, 

r 

I I -  

c o l o r  Before: 
Color A f t e r  : 

Comments : 

Clarity Before: 
Clarity A f t e r :  

Texture: 
Artifacts: * 

FORM I - IN 

' Z Y  
i t 
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Lab Name:  RECRA LAENET COhttadt: 11830-1- 
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003001 

concentration U n i t s  (ug/L or mg/kg dry weight): Uo/L- 

Color Before: 
color After: , 

CAS NO. 

7 4 2 9  - -  90 '5" 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
744 0-70-2 
7 4 4 0-4 7 -3 
7440-48-4 
7440-50-8 
7439-39-6 
7439-92-1 
7439-95-4 
7439-86-5 
7440-02-0 
7.4 4 0-0 9 -7 
7782-49-2 
7440-22-4 
7440-23-5 

7440-62-2  
7440-66-6 
7439-98-7 
7440-24-6 
7440-31-5- 

11-09-6- 

7440-28-0 

7439-93-2- 

Comments I 

Analyte 

Manganese 
Nickel- 
Pot ass ium 
Selenium_: 
Silver 
S o d i u m 1  
Thall ium- 
Vanad ium 

S t r G n t  ium 
Tin 
Lit h ium- 
Uranium- 

_. - . . . . - 

concentration 

4070 
2 6 . 0  
6.4 
394 
5.1 

74 .6  
56000 
207 
15.7 
1420 

>13800 
493 
8460 

2 8 1  
2 2 5  

202000 
4 . 8  

48.7 
270000 

1 0 . 8  

8370 
3 6 . 6  

254 
40 .4  
6340 

. 1 6 . 9  

,2 2 . 3  

- ... ..- . . 

Clarity Before: 
Clarity After: 

Q 

- .  . 

- 
M 

r 
P- 
PI 
p- 

PI 
P 
P- 
PI 
P 
P" 
P- 
P- 
P- 
P- 
P" 
P- 
P- 
P- 
P- 
P- 
P- 
P' 
P- 
P- - 

P 

E- 

L 

c 

- 
- 
L 

A 

Texture: - .. 

A r t i f a o t s :  

00A0884-003.001 

FORM X - IN 

x 
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INITIAL AND CONTINUING CALIBRATTON V’ERIFICATION 

Lab Name: RECRA-LABNET - Contract: 11830-1- 

Lab Code: RECRA- Case No*: 00A08 SAS No.: SDG No.: 001001 

I n i t i a l  Calibration Source: SV 

continuing Calibration Source: IV 

Conaentration units:  ug/L 
3 

M 

P 
i?- 
P- 
PI 
P 
P- 
F- 
F- 
P- 
F- 
I?- 
!?- 
I?- 
PI 
P 
P- 
P- 
P- 
P- 
l?- 
I?- 
P- 
P- 
P” 
P- 
I?- 
E 
- 
- 
- 
u - 
- 

Initial Calibration Continuing Calibration 
Found % K ( l )  Found %R(1) - 

99.9 
I -99.6 
1 0 2 , 1  
L 96.9  
101.2 
104.2 
100.3 
102.4 
1 0 2 . 3  
- 98.Q 
102,3 
103 * 3 
1 0 0 . 6  
103 .1  
1 0 2 . 4  
103.5 
104.7 
u 9 8 , 9  
101.. 0 
103.9 
101+6 
101.5 
103.0 - 97.9 
103.9 
103.1 
- 99.4 

True % R ( U  

- 97.4 - 99.3 
- 97.7 

102.  a 

___I 

100.1 

100.6 

- 98.5 
102.1 
101.5 
- 98.9 
101.9 
102 8 
- 9 7 . 8  
1O3.1 
101.8 

203.0 
- 99.4 

- 99.3  
I 9 7 . 7  
102.8 
101.5 
100.5 
103.4 

102.4 
100.0 
- 9 8 . 5  

- 9 8 . 8  

Found 
3653 . g s  

Analyte 

Aluminum- 
Antimony- 
Arsenic- 
Barium- 
Beryl1 iun 
Cadmium- 
Calcium- 
Chromium 
C o b a l t z  
coPPer-.....- 
Iron 
Lead 
MagPe6 lum 
Manaanese 

True 

- 5000 0 
500.0 

500.0 
500.0 
500.0  

- - 500.0 - 
- 

99.2 -4995 13 
x00.7 -497.78 
103.2 -510.50 

9 6 . 3  -484-62 

105.0 -520.92 
100.7 -2O06.18 
102.9 -511.84 
102.6 -511.35 - 97.6 -490.09 
102.5 -5116.17 
104.3 516.70 
100.5 4 0 2 2 . 3 4  
103.5 25154.98 
102.4 -512.03 
101.8 - 5373.49 
105.2 -523.28 - 98.8 - 4 9 4 - 6 3  
99.9 -9051.29 

104.4 -519.55 
101.8 _SO8lO77 
101.7 -507.53 
1 0 3 . 3  -515.14 

104.5 519.34 
102.8 3123.12 
I 97.5 -496.96 

i o i .  7 -505.95 

- 97.7 -489.64 

I 3750.0 
- 3 7 5 . 0  - 375.0  

375.0 
- 3 7 5 . 0  - - 375.0 

1500.0 

- 4962.06 
- 503.44 
- 515.87 - 481.58 - 508.26 
- 2014 81 

514.52 - 512.33 
I 407.81 
- 5126.54 
- 521.47 
I 4019.15 - 5176.18 
- 512.16 
Y 5089.56 - 525.95 

I 4993.08 
521.78 - 5088.10 
- 508.28  

516 58 

I 5 2 2 . 4 4  .... 4110.67 
6 8 7 . 2 8  

- 524 76 

- 

- 4 9 4 . 1 7  

I 

- - 488,74 

I 

L 

372 .47  
c 375.30 
c 366.35 
L 377.28 

385.40 
b 1477.60 - 382.80 
Y 380.47 
L 370.88  - 3822.81 - 385.34 
- 2933.48 

3864.66 

--. 

c - 
2000.0 
- 500.0 
- 500.0 

4000.0 
- 5OOO.O 
- 500.0 

5000.0 
500.0 
500.0 

5000.0  
500.0 

c 5000.0 - 500.0 
500.0 
500.0 

- 4000.0 

- 
- 500.0 

500.0  
- 5000,O 
- 
c 

- - 
- 
Y - 
- - 

500.a 

-500.0 

- 

I 

375.0 - 375.0 
375.0 

- 3750.0 

- 
-I- 

- 3 7 5 . 0  - 3000.0 - 3750.0 
375.0 

- 3750.0 
- 375.0 

375.0 - 3750 .0  
-375.0 - 3750.0 
u_ 375.0 

375.0 
- 375.0 

- 3000.0 

.__ 

- 

- 
- 375.0 

- 3 7 5 . 0  

- 
L 3 8 1 . 5 7  
- 3727.96 - 386.28  
L 372.38 - 3664.13  
c 385.60 

- Y 376.99 - 387.69 

- 384 .15  
I 3000.18 - 369.33  

380’7 00 

- 370.34 

S e 1 en ium 
silver- 
Sodium- 
T h a l l h n -  
Vanadium- 
ZihC 
MQ~YEZIZE~~ 
strontium 

- 

T i h  
Lithium- 
U r an ium- 

-I. - ’ 

-1 
FORM I1 (PART 1) - IN 
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Aluminwn- 
Antimony- 
arsenic ___ 

-5059.70 - 

- 523.84 

- 542.88 
I 2048 I 93 
I 528.13 
0 529.05 
- 495.18 
- 5248 95 

537.16 
-4-123.37 
- -5299.93 
- 530.99 
- 5176.21 - 541.66 

501.53 
5123.55 - 539.22 

- 5206.32 
- 522.19 

- 493.66 
538.56 

c 4239.65 
490.36 

- 512 0 82 

I 487.89 - 522.01 

- 
- 
- 530.42 

- 
c 

- ?  

COPPer- 
I ron  
Lead 
Magnesium 
Manganese 
N i o  kel- 
Pot  as s ium 
Selenium 

Y 

IING- CALIBRAT I ON VERIFICATION INITIAL hNI3 CONTINL 

. Lab Namer RECm-UBNET, Contract: 11830-1- 

Lab code: RECRA- Case No.: 00A08 SAS No.: SDG NO-: 001001 

Initial Calibration Source: IV- - 

Continuing Calibration Source: IV. 

Concentration units: ug/L 
7 

M 

P 
P- 
P-- 
P- 
P- 
!?- 
F- 
P- 
P- 
F- 
PT 
P- 
I?- 
P- 
P- 
P' 
P- 
P- 
E)-- 
t?- 

P- 
P- 
P- 
P- 

P 

L 

P 

P- I 
- 
_. 

- 
- 
- 
- 

I Initial calibration 
Found % R ( l )  

Continuing Calibration 
%R(l) True Found i Analyte I True - 
101.2 
102.6  
104 - 8 
I 97.6  
104 4 
108 w 6 
102 4 
105 a 6 
105 8 - 99.0 
105.0 
107 4 
103.2 
106.0 
106 2 
103.5 
108.3 
100.3 
102.5 
107.8 
104 1 
1 0 4 . 2  
106.1 
- 98.7 

- 98.1 
107 * 7  
106 m 0 

- - 

5049.76 
517.62 

c 539.70 
485.70 
528.00 

c 553.26 

- - 
- - 

101.0 
103.5 
107.9 

97-3, 
105.6 
110.7 

106.3  
1 0 6 . 4  
- 9 8 . 1  
104.7 
109.3 

106.8 
108.8 
103.8 
109.2 

99.7  
101.9 
105.6 
103.9 
1 0 5 . 6  

- 9 8 . 7  

1 0 7 . 3  
95 .4  

- 

- 

106.8 

l o a .  4 

- 

- 5000.0 - 5O6.0 
500.0 
500.0 
500.0 

- 500.0 
2000 - 0 
500,O 

- 500.0 - 500.0 
Y 5000.0 

500.0 
- 4000.0 
- 5000.0  - 500.0 - 500b.O 

5 0 0 , O  
500 0 

so00 0 
500.0 

- 5000.0 
500.0 
5061.0 
500.0 
500.0 

4000 0 
- 500.0 

- - - 
- - 

- 

- 
- - - 
- - - - - 

Barium 

Cadmium 

Cobalt  chromiuKl . 
531.48 - 532.18 

- 5235.57 
5 4 6 . 2 9  

c 

- 490.70 

- 
- -5341. a8 
c 543.75 

- 545.90 
- 5191.71 

- 498.26  

- 527.99 
5193.34 - 528.02 
5097 4 4  
I 

533 .  a2 - 493 .35  
541.76 

4 2 9 3 . 4 4  - - 476 .94  

u 

silver- 
Sodium- 
Thall ium 
vanadium-I- 

---I I 
I 

II (PART 1) - IN 



JAN-12-2000 WED 01 : 37 PM SOURCE ONE ASD FAX NO, 303 966 4555 P, 19 

Lab N a m e :  RECRA-LABNET Contract: 11830-1- 

Lab Code: RECRA- Case No. : OOAO8 S S  No. i . SDG No.: 001001 

Continuing 

Initial Calibration Source: IV 

Calibration Source: IV 

Analyte  

Aluminum- 
Antimony- 
Arsenic- 
Barium 
Beryllium 
Cadmium- 
calcium- 
chromniuh- 
Cobalt- 
COPPer- 
I; ran 
Lead . 
Magneslum 
Mahganase 
Nickel- 
Potassium 
Selenium- 
S i lver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Molybdenu 
Strontium 
Tin 

Ur a n ium- 
Lit- 

Concentration U n i t s :  ug/L 

I 

Continuinq Calibration X n f t i a l  calfbration 
True Found %R(1)  True 

5000.0 
500.0 
500.0 
500.0 
500.0 
500,O 

500.0  
5 0 0 . 0  
500 .0  

I -- 5 0 0 0 , O  
500 .0  

-- 5000.0  
5 0 0 . 0  

5000.0 
500 .0  
500.0 

5000.0  
500 ,O  

5000 - 0 
500.0 

-- ---  -- -- -- -- - 1500.0  -1417.78 -94.5 -2000.0 
-- 
-.__ 

,-- 

-- - 3000.0 -2825.61 -94.2 -4000,O 

-- -- 
_c_- 

-- 
-- 
-- 
_.- 

- 
11 -500.0 

FORM I1 (PART 

Found % R ( l )  

h 4998.18 100.0 - 5 1 4 . 2 4  102.8 - 534.66  106.9 
- 477.79 -95.6 
c 525.75 105.2 
Y 5 5 4 . 4 0  110.9 
7 1955.92 -97.8 
- 528.29 105.7 
- 531.20 106.2 
- 482.93 -96.6 - 5213.94  1 0 4 . 3  
- 548.08 109.6 
- 3912.15 97.8 

- 541.84 108.4 
5118.34 102.4 - - 547.94 1 0 9 . 6  
- 493.43 -98.7 

527.54 1 0 5 , 5  - 5159.77 103.2  
525.60 1 0 5 . 1  

- 5313.88 1 0 6 . 3  

- 5032.35 100.6 
- 
_. - 529.50 105.9 - 486.78 -97.4 
- 540.80 108.2 

4294.99  107.4  - 490.27 -98.1 
- 

I- - 

1) IN 

Found 

- 4981.56 
- 513.75 
- 535.00 
- 526.39 - 555.22 
- 1894.21 
- 5 2 9 . 9 0  
c 530.94 
- 479.62  - 5193.86 
- 545.52 
3896.37 - -5311.98 
- 543.20 
5101.27 

- 492.65  
4 9 8 1 . 4 3  

- 475 .82  

- 543 .45  - 
L - 524.62 - 5157.82 
I 524.92 

- 4 8 5 . 4 1  
- 5 4 4 . 6 1  

4264.33 - 498.52 

- 530 a 92 

- 

%R(1)  

_99.d 
102.8 
107.0 - 95.2  
105.3 
111.0 

106-0  
1 0 6 . 2  

103.9 
109.3. 

106.2  
1 0 8 . 6  
102.0 
108.7 
- 98 .5  
I 9 9 . 6  
104 * 9 
1 0 3 . 2  
105.0 

I 94.7 

- 95.9 

I 97.4 

1016.2 
- 97.3. 

- 9 9 . 7  

1 0 8 . 9  
106.6 

P 

- 

M 

P 
PI 
P- 
P- 
P- 
P- 
P- 
PI 
P 
PI 
P 
P- 
T?- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
PI 
P 
P- 
P- 
PI 

P 



JM-12-2000 WED 01 :38 PM SOURCE ONE ASD FAX NO. 303 966 4555 P, 20 

Contract: 11830-1- Lab Name: RECRA-LABNET 

Lab Cade: RECRA- Case No. ; 00A08 SAS No. : SDG No-: OOlOOl 
' Initial Calibration Source: IV 

Continuing Calibration Souroe: IV 

concentration U n i t s :  ug/L 

Continuins Calibration Initial Calibration 
True Found %R(1) True Found %R(1)  

1 

Analyte 

Aluminum- 
Antimony- 
Arsenic!- 
Barium- 
Beryllium 
Cadmium- 
Calcivm- 
Chrom Aum- 
Cobalt- 
copper- 
Iron 
Lead . 
Magnesium 
Manganese 
Nickel- 
Potassium 
Selenium- 
silver- 
Sodium- 
Thallium- 
Vanadium- 
Zino 
Moly- 
Strontium 

Found 

4 8 6 . 5 4  - 
I 1197.6 488.17 97.3 - 

1- 

I- - -  
> I  a -  - -~ 

4000.0 -- 3935.27 _98.4 I c 

- 99.7 
100.6 

4858.53 97.2 - - 500.70 io0.i 

4895.94 -97.9 

- 4983.11 
I 503.04 

c_. 3 7 5 0 . 0  1-3661.86 1 _97.6 I-5O00 0 c 5036.51 100.7 
.__II 

503.22 100.6 I -  in 

Uranium- 
Lithium_ 

I 516.36 103.3  
I 

..... . 

._.. 
_c_ 

FORM I1 (PART 1) - IN 



JAN-12-2000 WED 01 : 38 PM SOURCE ONE A S D  FAX NO, 303 866 4555 P. 21 
a 

INITIAL AND CON!PIWING CALIBRATION VERIFICATION 

Lab Name: RECRA_LABNET Contract :  11830-1- 

Lab Code: RECRA- Case No.: 002408 SAS No.: SDG No.: 001001 

Ini t ia l  calibration Source: IV 

Continuing Calibration Sourcer Iv 

Concentratioh U n i t s :  ug/L 
- 
M 

NR 
NR 
NR 
NR 
NR 
NR 
m 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
F- 
fi 
m P 

NR 
NR 
YR 
m 
p- 
9R 
VR 
- 
- 
- - - 
- 

Continuing Calibration 
%R(1)  

I n i t i a l  Calibration 
True Found %R(1) Analyte 

Aluminum- 
Antimony- 
Arsenio- 
Barium 
Beryllium 
Cadmium- 
Calcium- 
Chromium- 
Cobalt- 
COPP=-- 
Iron 
Lead . 
Magnesium 
Manganese 
Nickel 
P o t a s s E  

True Found Found 

- .  I- --I- - - 500,O - 484  4 0  

. 

- 5000.0 - 500.0 
48651.12 - - 499.61 - 97.2 - 9 9 . 9  -_ . . . . .  - 

L 5000.0 - 4945.10 - 98.9  

-- c...- - I 

... - 500.0  II 503.78 1 0 0 . 8  
I____ . - __ . . . . 

FORM XI (PART 1) - IN 



JAN-12-2000 WED 01 : 39 PM SOURCE ONE ASD 

True Found %R 

I 

.. _ - _  
_.. 

- .  . .  . 

- 

I .. -. 

FAX NO, 303 966 4555 

- 99-3  
101.0 
- 49.2  
- 9 7 . 9  
1 0 1 . 4  
105.0 

110, 1 
1 0 2 . 4  
100.8 
103.1 
1 4 6 . 0  

P. 22 

- 203.13 
124.9C 
11- 8C 

. _I 10.62 

__ 
- 190.4E 

11.1: 

22.52 
__ 108.49 

4 8 . 9 3  
210.63 _- 

9.03 

__" 

CRDL STANDARD FOR AA AND ICP 

- 20.0 - 100.0 
50.0  - 2 0 0 . 0  
6.0 

CRDL STANDARD FOR AA AND ICP 

22 * 02 
__ 1 0 2 . 4 4  

50.42 - 206.18 
8.76 

I Lab Name; REcRA_LAENET Contract: 11830-1- 

' Lab Code! RECRA- Case No.: 00A08 SAS No. : SDG No,: 001001 
! 
: AA CRDL Standard Source; HIGH PURITY- 

: ICP CRDL Standard Source: H I G H  PURITY- 

- 30.0 
- 80.0 
- 10.0 - 20.0 

Ana 1 yt e 

- 31.49 
82.40  

13.26 
2 0 . 8 9  

Calciym= 
chromxum- 
cobalt- 
copper- 
Iron 
Lead 
M a g n q  
Manganese 
Nickel- 
Potasslum 
Selenium- 
Silver- 
Sodium- 
M a l  1. SULP_ 
Vanadium 

- 
105,O 
1 0 3 . 0  

i32.(5 
104.4  

32.61 
8 8 . 3 4  

12.21 
19.74 

Concentration Units: ug/L 

strohtium 
r i n  
Lithium-, 
Jranium-, 

CRDL Standard for ICP 
Initial 

True Found 

200.0 198 .) 54 
120.0 - 121.24 
2 0 0 . 0  - 195.72 

10.14 
- 10.50 

20.0 

20,o - 100.0 
- 4 0 . 0  
- 200.0 
- 200.0 
c 200.0 
- 200.0 - 100.0 

- 2 3 . 1 0  
._c 1OL. 60 

40 .23  - 207.49 
- 197.04 
_I__ 205.46 
- 197.20 
I_ 1 2 1 . 3 8  

I. - I 

Final 
%R Found 

115.5 
101.6 
L O O .  6 
103.7 
98.5 

98.6 
i02.7 

121.4 

I 
2 3 . 3 0  - 1 0 4 . 3 2  
42 .15  

- 213.73 - 193.08 - 216.86 
- 2 0 9 . 9 0  

8 8 . 8 3  - 

&R 

104.1  

106.2 
111.5 

I 112. G - 108.5 
- 97.0 
- 105.3 
c 150.5 

7 108.7 
- 110.4 

- 122.1 
L 9 8 . 7  

- 1 1 6 , 5  - 104.3 
c 106.9 

- 108.4 
- 105.0 - 8 8 . 8  

- 105.4  

- 96.5 

FORM I1 (PART 2) - IN 



JAN-12-2000 WED 01 : 40 PM SOURCE ONE ASD FAX NO, 303 966 4555 P, 23 

Analyte 

Aluminum- 
Antimony- 
Arsenic- 
Barium 

Cadmium- 
Calcium- 
Chromium- 
Cobalt 
Copper- 
Tran 
Laad- 
Magnesium 
Manganese 
Nickel- 
Potassium 
Selenium- 
Silver- 
Sodium- 
Tha 11 Jum- 
Vanadium- 
Zinc 
Mblybdenu 
S t  rant ium 
Tin 
Lithium- 
Uranium 

Bery 1 1 m  

- 

__p_ 

True 

' ..- 

-. 

. 

* 

O L  GTANDARD FOR AA AND ICP 

Lab Name : RECRA-LABNET 

Lab Code: RECRA- Case No.: 00A08 

AA CRDL Standard Source: HIGH PURITY- 

I C P  CRDL Standard Source: HIGH PURITY- 

contract! 11830-1- 

SAS No. : SDG No.: OOlOoi 

Concentration Units:  ug/L 

CRDL Standard for ICP CRDL Standard f a r  AA 
I n i t i a l  

Found %R 
Final I True Found %R Pound %I3 

I 
1-120.0 - 95.8 - 114.92 

I- 

I..- I 

.._ 

- .  - 
c 101.6 1-10.0 c_ 10.68 1106.8 - 10.16 

I-- -- 
1-200.0 199.14 99.d I- - - 198.7'7 9 9 . 4  

u 

-- I 

-I= I 

FORM I1 (PART 2) - IN 



JAN-12-2000 WED 01 :40 PM SOURCE ONE ASD FAX NO. 303 966 4555 P, 24 

Lab Name: RECRA-LABNET Contract: 11830-1- 

Lab Code: RECRA- Case No. : 00A08 SAS NO, z SDG No.: 001001 

Preparation Blank Matrix (soil/water)i WATER 

Preparation Blank Concentration U n i t s  (ug/L or mg/kg): UG/L- 

Analyte 

liluminum- 
Antitncmy- 
Arsenia- 
Barium- 
Beryl 1 LUN 
Cadmium- 
Ca 1 c ium- 
Chromium- 
cobalt- 
Copper- 
Iron 
Lead 
M a g n m  
Manganese 
Nickel 
P o t a s s E  
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Moly- 
Strontium 
Tin 
Lithium 
U ra n i u m 1  

I n i t i a l  
Calib. 
Blank 
(W/L) 

10  -1- 
2.1- - -11.1- 
0.1- 

1.1- - 1.0- 

0.2 

0.4- 
8.622: 

0.6- 

- 6.3- 
0.3- 

- -27 .6 -  
__I_ 4.1- 

4.8- 

0.5 

- 

- 1 3 . 6  
-2 5- 

1.0- 

1.2- 

- .. __I 4.3- 

- 1.11 - 0.1- 
-0- 1- - 3.3.7- 

0.6- 

2.6- 

C 

u 
U 
E 
U 
U 
U 
U 
€3 
B 
B 
U 
B 
U 
B 
U 
B 
U 

B 
U 
U 
U 
U 
u 
U 
u 
U 

- 

- - 
- 
- 
L 

- 

h.._- . 

cantinuina Calibration ' 
Blank (ug/L) 
C 2 c 

prepa- 
ration 
Blank C 

2.525 U 
0.525 U 

-2.290 B 
0 . 2 9 8  13 

. 0.025 U 
0.100 u 

1 6 . 4 7 5  B 
0 . 5 6 7  B 
0.326 B 

3 . 4 0 0  U 
0.525 U 

.-7.625 B 
0.210 B - 0.414 B - 12.972 €3 
1.025 U 
0 .364  - 100.560 5 

_.cI 1.075 U 
0.188 B 

- 
0,283. B 

0.956 B 
.o. 275. u 
0.093 E 

-..._0.680 El - -0 .043 B 
5.341 B 

I -  

I -  

- 

M 
_. P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
p z  

E- 
P- 
P- 
P-- 
P- 
P I  - - - 



! 
I 

I 

I 

I 
I 

: 

t 

i 
I 

JAN-12-2000 WED 01 : 41 PM SOURCE ONE A S D  FM NO, 303 966 4555 P, 25 

Lab Name: RECRA_LABNET Contract: 11830-1- 

Lab Code: RECRA- Case N0.c OOA08 SAS No. : SDG No.: 001001 

Preparation Blank Matrix (eoil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg): 

1 Initial I 
I C a l i b .  I continuing Calibration 

Blank (uq/L) 

- . . .. . . . 
14 3- -- A I. urn i num- 

Antimony- -- 2.1- 
Arsenic- - -  -10.9- 
Barium - -0.2- 

0.1- 

chromium- , - - 1.2- 
Cobalt-. I - -  0.7- 
Copper- . -- 
Lead 2.1- 

0.3- 

-- B e r y l l E  
Cadmium- 0.4- 
calcium- 2 -64.5- B : -55.0- 

0.5- 

M a g n w  --62.5- -55.1- 
Manganese 
Nickel- 
Potassium c -  17.8- 
Selenium- -- 4.1: 

0.8- Silver- 
Sodium- -- 4.8- 

4.3- Thall ium- 
0.6- Vanadium- , 

0.5- Zinc 
Moly- -- 1.1- Strontium, -- 0.1- 
T i n  -- 2.6- 
L i t h i u m _  . - -  -0.1- 

-- 14.6 - Uranium- 

IrOh .-.- 1 3  6- 

-__I 

1.0 -- 

c -  . 

-- -- 
-_I_ 

-. . 
c 2 
- 
B 
u 
E 
U 
U 
U 
B 
B 
U 
U 
U 
U 
E 
B 
U 
U 
U 
B 
u 
u 
U 
U 
U 
U 
U 
B 
B 
- - - 
- 
- 
- 

- 10.1- 
2.3.- 

- -10.9- - 0.2- - 0.1- - 0 + 4 -  

1*5- 

- -61.0- 
1.5- 

0.5 - 13.6: 
2.1 - -62.1- 

_I_ 0 . 3 1  
1.4- 

17.8- 
4.1- 
0 - 8 -  
4.8 
4.3- 

II- 1.2: 
1__1 0.6- 

1.1- 
0.1- - 2.6- - -0.1- - 13.7- 

- 
__I_ 

C 3 
- 
U 
U 
B 
B 
U 
0 
B 
B 
B 
B 
U 
U 
E 
B 
B 
U 
U 
U 
U 
U 
B 
B 
U 
U 
U 
B 
u - - - 
- 
- 

FORM I11 - IN 

Prepa- 
rat ion 

C Blank 

I . . - . . . . 

M 
- 
p- P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P I  
P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P I  - - - - - - 



JAN-12-2000 WED 01 : 41 PM SOURCE ONE ASD FAX NO. 303 966 4555 P, 26 

I n i t i a l  
calib. 

Blank 
(W/L) c 1 

; Lab Names REcRA-LAWET- _ _  contraotr 11830-1- 

Lab Code: RECRA- Case No.: 00A08 SAS No. : SDG No.: 001001 

: Preparation Blank Matrix (soil/water): 
: preparation Blank Concentration Units (ug/L or mg/kg): . 
! 

~ 

Cantinuinu Calibration 
rat on 
Blank 

Blank (ug/L) 
C -3 Ahalyte C -. C L J 

2.1- . .. 

Nickel 
PotassSum 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Malybdenu 
Strontium 

- -25.2- - 4.1- 
6.0- 
P 

T i n -  
Lithium- 
Uranium- 

- . . . . .... . 
2.6- 

-. - 2.6- 



JAN-12-2000 WED 01 : 42 PM SOURCE ONE ASD FAX NO. 303 866 4555 P. 27 

I C P  INTERFERENCE CHECK SAMPLE 
I 

I 

Lab Name: RECRA-UENET Contract: 11830-1- 

Lab code! REcR2.l- Case No.: 00A08 SAS No: SDG No.: 001001 

i ICP ID Number: TR IC9 Source: IV 

Concentration Units: ug/L 

I n i t i a l  Found 
Analyte 

Aluminum- 
Antimony- 
Arsenic- 
Elarium- 
Beryllium 
Cadmium- 
calcium- 
Chromium_ 
Cobalt- 
Copper- 
Iron " 
Lead 
M a g n m  
Manganese 
Nickel- 
Potassium 
Selenium- 
Silver- 
Sodium- 
Thal 1 ium- 
Vanadium 

strontium 
T i n  
Li th7lum-l 
Uran i u m 1  

T r u e  
Sol. Sal. 

A AB 
Sol, Sol L 

A AB 

Y 505666 -516887.5 - -  -2 626.2 
--9 ~ 96.1 

.o - 513.8 

.o 528.2 
0 -  992.3 
- 

- 487032 494281.6 
0- 509.9 

--2 - 487.8 
-1 - 522.0 

- 196637 -200478.4 
3 51.9 

- 537267 r46673.3 
4- 524.7  
0 -  954. a 
0 -  57.4 

22 - 
1- 217.1 - -  18 2148.0 

--4 - 102.7 

5 1 0 2 8 . 7  
-0 -.. 1035.9 

0 992 e 6 - -1 1 0 0 6 . 9  
2 1185.5 
55 - 347.3 

-3 515.9 - 

- 
I 

--- . I -  
FORM IV - IN 

%R 

1 0 3 . 4  
1 0 4 . 4  
7 96.1  

105.6 
- 99.2 
- 98.9 
102.0 

97.6 
104.4  
100.2 
103 .8 
109.3 

102 8 

1 0 4 . 9  
I 95.5 

114. a x 
102 I 7 

102.9 
103.6 

9 9 . 3  
100.7 
118.6 - 86.8 

103 e 2  

Final. Found 
Sol. 

A 

- 507900 
-1 
-1 
0 

-1. - 492440  

-2 
-2 

- 203682 
-2 

- 543527 
4 
1 

-1 
1 

21 
1 

-3 
4 
0 

-2 
-4 

2 
3 3  

a 

a 

-_ 

I-  

-- 

-3 5 - 

- 
- 

Sol. 
AB 

- 507759.9 
629.6 
110.9 
499.2  
536.4 
1026.7 - 503512.9 

5 1 2 , 6  
493.0 
502.3 

- 2O3582,O 
51.3 

- 556072.1 
527.4 
995-3 

- 
7 

- 

- 
55.7 - 211.8 

-2081.4 
100 I 0  
511.0 

_I 1038.8 - 1045.0 
972.3 - 1027.8 

-1187.6 

- 

- 1011.1 

7 

%R 

103.. 6 
104.9 
1 1 0 . 9  
- 99.8 
107.3 
102.7 
100.7 
102.5 
- 98.6 
100.5 
101.8 
102.6 
111 2 
105.5 

99.5 

111 4 
105.9  

- 

rbr)tl loo. o 
1 0 2 . 2  
103 a 9 
104.5 
- 97.2 
102.8 
118.8 
101.1 



JAN-12-2000 WED 01 : 42 PM SOURCE ONE ASD 

Aluminum- 
Antimony 

Barium- 
Beryllium 
cadmium- 
Calcium- 
Chromium- 
cobalt- 
Copper- 
Iron, . . . 
Lead 
M a g n m  
Manganese 
Nickel- 
Potassium 

Silver- 

Thallium- 
Vanadium- 
Z I n c  
Molybdenu 
s t r o n t i u m  
T i n  
Lithium- 

Arsenic- 

Selenium- 

Sodium- 

FAX NO, 303 966 4555 P, 28 

. -... 

* 0 600 

~ 

500000 -5ooo00 

_ _  
500000 -500000 

0 o 50 ' 

. O +  2200 0 

-0 - 1006 

* 466059 -471390.4 

: 

Lab Name: FtI3CR.A-LABNET Contract: 11830-1- 

Lab Code; RECRA- Case No.: 00A08 SA8 No: SDG No.: 001001 

I C P  ID Number: TR ICs Source: IV 

Concentration Units :  ug/L 

True 
s a l .  Sal. 

Analyte A AB 

Final Found 

AB 
SOZ. 

Initial Found 
sol.. 

A 
S o l .  

A 
Sol. 
AB %R 

_99.8 

%R - 
- 98.9  0 599.1 

- 466041  - 474052.6 - 9 4 . 8  - 94.3 

512839 -518527.7 I - 
- 
103.7 Y 5 1 0 1 07' I 518947.6 

,9 
9 6 4 . 2  

wII_ 
128.4 

AiG3- 14 
I 

__. - 96.3 964.7  - 96.5 

FORM IV - IN 



JAN-12-2000 WED 01 : 43 PM SOURCE ONE A S D  FAX NO, 303 966 4555 P, 29 

SPIKE SAMPLE RECOVERY 
EPA 82WPI;E NO. 

I I 

I I ]tab Name: RECRA-LABNET Contraot:13830-1- oo2001s 

Lab Coder RECRA Case No.: 00A08 SAS No.: SDG No.: 001001  
Matrix: WATER- l;evel(low/med) : -LOW. . 

% S o l i d s T o r  Sample: -0,O 

Analyte 

Manganese 
Nickel- 
Potassium 
Selenium 

Strontium 
T i n  _.  
Lithium- 
Uranium- 

concentration Unita (ug/L or mg/kg dry weight): UG/L- 

C o n t r o l  I I 1 
Spiked Sample ':Eit I Result  (SSR) 

5634.6775- 
75-125- 147,3025 
75-125- 564 4 3525- 
75-125- 1125.2502: 

-90.4 63 8- 
75-125- 33.0240- 

75-125- 

-._ 
3 4 0  
141 

1229 - 27409  
747 

4 3.290- 

1192 
.0948- 

,2150- 
.86501 

2594.94.75 
75-125- 3 60.49801 

75-125- 543.6675- 
203.8898- 

75-125- 4 04 
75-125- 142 

12237 
75-125- >283 
- 

75-125- 594 
75-125- ,2 9 2 

75-125- 1200 
5S05  

,0300 

c4375- 
.5450- 

,0568- 
,7110- 
,4625: 
,3100 
. a0251  

c Result (SR) C 1 Added (SA) 
spike I 

I 

4885.5100 , 500.00 
19.0575 E , 125.00 
27.2988  - 5 0 0 . 0 0  

500 .00  - - _ _  20.0718 - 12.50 
- 77.2280 - 12.50 

6 3 3 . 0 6 8 8  '7 - - -- 2 8 2 , 0 9 4 2  5 0 . 0 0  
v r  19.7928 - 1 2 5 . 0 0  
-- 1158.2315 I 62.50 
W . _ _  26190,7500 250.00 

634.6925 125.00 
-_I 

%R 
- 149.8' 

102.6 
107.4 
98.4 

- 1 0 5 . 9  

116.1 
97.0 

113.4 
Y 4 8 7 . 4  

90.5 

- - 
- - 103 6 

I 

c - - 
- 
I 113.7 

98.1  

107.7 
I_ 

- - 255.5 
I 8 0 . 8  
7 

100.0 
L -131.1 

97.8 
93.0 - 101.4 
58.0 
93.2 

- 
- - 
- - -- 

I 

comments : 
00A0884-002.001 

FORM V (Part 1) - XN 

- 
M 
- 
P 
P- 
PI 

P- 
NE 
P- 
P- 
P- 
P- 
NE 
P 
P- 
NE 
P 
P- 
NE 
P 
P- 
P- 
F- 
P-- 
P- 
P-- 

;- 
P 

PI 
c 

I 

-.. 
7 

Y 



JAN-12-2000 WED 01 : 43 PM SOURCE ONE ASD 

- 
- - - - - 
- 
- - - - - 
- - - 
- 
- 
- 
- 
- - - - - - - - 
- 

FAX NO. 303 966 4555 

Q P  

P 
P- 
P- 
P- 
P- 
P" 
P- 
P- 
P- 
P- 
P- 
P- 
P" 
P- 
P' 
P- 
P- 
P- 
P- 
P" 
P- 
P- 
P- 
P- 
P- 
P- 

I L  

- -  
-- 

d -  

- -  
d _  - -  

P, 30 

Potassium 
Selenium- 
silver- 
Sodium 
Thall ium- 
Vanadium- 
Zinc 
Molybdehu' 
S t r o n t i u m  
Tin 
L i t h i u m _  
Uranium- 

6 EPA SAMPLE NO. 
IXJ PLXCATES 

002001D 

sDG No.: 001001 

I ' Lab Names RECRh-UiBNET Contract: 11830-X- 

j Matrix (soil/watsr) : WATER Level (low/med) i -LOW- 

0 . 0  % s o l i d s  f o r  Dupliaatet - 

Lab Code: RECRA- Case No,; 00A08 SAS NO. : 

% S o l i d s  for sample: - 0.0 

~ 5 0 0 0 0 . 0 ~  
5 . 0 -  

'50O50.0- 

30.0- - 200 0- 
- 

concentration U n i t s  (ug/L or mg/kg dry weight): UG& 

- 

Aluminum- 
Antimony- 
Arsenic- 
Barium- 
Beryllium 
Cadmium- 
calcium- 
Chromium- 
Cobalt- 

I ron  
Lead-"- 
Magnesium 
Manganese 
Nickel 

Copper- 

__p1 

.... ... 

I .... 
- 10.0- 

I 
- 50000.0-I 

I 

4885.5100 
3.9.0575 
27.2988 
633.0688 
*20,0718 
77.2280 - 106816.2500 

282-0942  
19.7928 

1158.2315 

634.6925 

_LI 2452.8000 

I__ 127514.4500 
,5.4 145 

171,9525 - 183913,9750 
1.0750 
17.4900 

- 

- 
26190.7500 - 
~i~o7.ooao 

Y. 237.8552 

- 12401.3625 
38.5585 - 362.3225 
38.9468 

53.60 2175 
36.3518 

- 4826.8475 
20.0625 

-627.9212 
19.874C 
-76.4612 

280.497C 
19.6952 

- 25970,0450 
-613.1850 

. 2422.3375 
. 236.8130 - 125235.4750 

5.4240 
164,7068 - 178670.7750 

1.0750 
17.3625 

38.4695 
356.9405 

3 8 . 0 8 8 8  
._ 5172.3775 

37.4362 

26,5398 

98841.a25c 

1139.739a 

10836,7500 

- 11988.9775 

FORI4 VI - IN 

046  .I. _. 



JAN-12-2000 WED 01:44 PM SOURCE ONE ASD FAX NO. 303 966 4555 PI 31 

I 

I 
1 

I LABORATORY CONTROL SAMPLE 

Contract: 21830-1- ! Lab Name: RECM-LABNET, . 

Lab Code:  RECRA- Case No.: OOA06 SAS No. : SDG No.: 001001 

S o l i d  LCS Source: 

Aqueous LCS Source: IV-.. 

1 I I 
Aqueous (Ilg/Ll 

Analyte I True Found 
I S o l i d  (mg/kg) 

C Limits  %R I OR I True Found 
.,.. Aluminum- -1250.0 

Antimony-- 750.0 
Arsenic- - 2500.0 
Barium 1250.0 
Beryllium 62.5 
cadmium- - 62.5 
Calcium 6250.0 

Cobalt- - 625.0 
Chuomium4-125.0 

Copper- - 312.5 
Iron 1250.0 
Lead . - 625.0  
Magnesium -6250.0 
Manganese -187.5 
Nickel- - 500.0  
PotaEisium 6250.0 
Selenium- 12500.0 
Silver- -125 0 
Sodium- - 6250.0 
Thallium- -2500.0 
Vanadium-- 625.0 
Zinc - 250.0 
Molybdenu’ 1250.0 
Strontium Liz50.0 
T i n  1250.0 
Lit- -1250.0 
Uranium- -1250.0 

104.3- 

1 0 6 . 7  
101.4- 

98.7-1 I - -  - 
104 
105 
106 
103 
103 
- 98 
1 0 4  
103 
105 
105 

_ .  
.8- 
.4- 
.a- . 
.6- 
.3- 
7: 

I I 

106.4 
103.9‘1’ I 
103 Ii- 
104.3- 

99.7- 
io3.5: 
108.9- - 96,9- 

103 * i- 
104.3- 

99.7- 
io3.53: 
108.9- 

96,9- 
’ - 

1 I 
__r__ 

I .I 

.. 

” 



JAN-12-2000 WED 01:45 P I  SOURCE ONE ASD FAX NO, 303 986 4555 P. 32 

- 19542.04 
.>7.62= 

109.20- - 
80 .29  -1 

, 2532.28- 

. .308.91- I 

I_ 42726.50- - 1123.38- 
79.17- 

253.88- 
4722.80- 

4632.93 
2 4 7 6 3 . 0 0 z  z 
- 9811.20- - - 951.42- - 

51O05.78 

: Lab Name: RECRA-LABNET, Contract: 11830-1- 
I 
I Lab Code: R E a -  Case No.: 00A08 SA3 No. : 
I 

I 

Aluminum- 
Antimony- 
Arsenic- 
Barium- 
Beryl1 ium 
Cadmium- 
Calcium- 
Chromium- 
Cobalt- 
copper- 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
zinc 
Molyb55K 
Strontium 
Tin 
Lithium- 
Uranium- 

I , Matrix (soil/water) : WATER 

21.66- 
-87.81- - 73565.59- 

4.30- 
6 9 . 9 6 -  

154.23-  - 1449.29- 
-155.79- - 2144.09 
145,412: 

4960.54 

Analyte 

- 
I 

B 
B 

- - 
B 

I__ 19582 30- 
10.50- 
50.80- 

2589.00- 
82.23- 

- 49451.90- - 1166.64- 
-88.54- 

4646.16- 

324.78  

106840.cio - 
278.04 

10237.35 
4953.45- 

- 1017.96- - 51638.68- 
22.16- 

II . 80688.56- 
21.501 
74.60- 

- - 
669.98 

5395.54- 
156.30- 
1483.00- 
169.67- 

2198 .22-  
211.73- 

Canaentration U n i t s :  ug/L 

E 
E 
- - 
B 

3 
- 
B 

B 
B 

B 
U 
B 
I B 
B 
E 

B 

I n i t i a l  Sam le 
Result (Ip C 

serial 
Dilution 
Result (S) C 

I 002001L 

SDG No.: 001003 

Level (low/med) : LOW- 

7 
Differ- 
ence 

- 0.2- 
I 100.0_ - 53.5- - 2.2- 
- 15.7- - 3-4- 
I 11.8- - 0.3- 
- 2.0- 
7 9.5- - 4.9 -  - 4.3- 

- 1.2- 
- 9.7: 

- 2.3- 
- 5.1- 

- 7 .0 -  

- 2.3- 
2-6 - 

- 6.6- - 8.8- 

- 2.3- - 8.9- - 2.5- 
- 45.6-  

- 1.3- 

1 
- s 
P 
P' 
P- 
P- 
P- 
P- 
P- 
PI 

P- 
P- 
P- 
P- 
P' 
P- 
P- 
P- 
P- 
P' 
P- 
P- 
P- 
P- 
I?- 

;- 

PT - 
- 
I - - 





P.82 



BS INC. ; 

Date: 12/09/99 
Page 1 - B 

303277951 2; Dec-9- 99 10 : 03AM; Page 411 1 

PRELIWIMARP REPORT OF ABALPSIS 

A n a l y t i c a l  Services Lab Job Number: 035197 RFP002 
Rocky Flats Env Technology Site Date Samples Received: 12/03/99 
10808 Highway 9 3  Unit B Report ID Number: 00A0884 
Building 881 Room 214 Customer PO Number: KH700326EP6 
Golden, CO 80403-8200 

amnrtal Chemistry ( r e ~ u l t r  i n  wq/L unlom note4)r 
Nitrate plue NLtrite (a@ N) 0.44 

-era1 Chemistry (rrsulte in mg/L unlerr noted): 
Nitrate plus N i t r i t e  (as N) 0.05 

Qeaaasal C h u b t r y  ( teadtr  in mg/L unleoc notrd)r 
Nitxate plus Nitrite (as N) C; 0.05 

NOTES: 

Scheduled #ample dispoeal/return date: , . 

Trudy L, Scott  

~U’ELIMINARY LaboEat0rY 

INFORMATION 





DEC-30-1999 THU 11 : 04 AM SOURCE ONE ASD FAX NO. 303 966 4555 

CkSR NAKKATrVE 
mco 

SDGB OOAO827.002-VOA 
Analysis by W/MS 

- 1,abptqrv Nnmbcr 
991213401 
991213.142 
9912134-03 
QC673S86 
QC673587 
QC6749 I 1 
QC674912 

gmnle Deschh'on 

OOA0827-003. 
00.40827-003 
00A0827-002M.9 (KaaMx Spikc) 
00A0827402MSD (Malzix Spike) 
VBLKOI(Blnnk) 

00h0827-001 

VHI.KOlLCS (L~boralory control S=PlG) 

GClMS htcrface 

5890 Series 111 5970 Jd sf@Wdbr 
5890 Smics lI 1 5972 Dfruct 
6890 ~ C t i C E  159-13 Direct 
6880 Series I 5873 Direct 
6891) Series f 5973 Direct 

Puqe nud Tmp-Conccntrf~tor I 
ntl tosampler 
Tekiiar 2000 J Archon 
01 4560 J Archon 
Tclcmar 3000 / Picccpr 
OI1560/DPM-16 
Tekmnr ZOO0 /Archon 

Chronmtograpliic Column: 

C ~ o ~ l u p p b j r t  tqmalion of vohtilc components is accomplished through analysis on one w m018 ofthe 
following c o h m  

J&Wl 
JkW2: 
Rtxf 
J&W3 

Samp1;s are prepared using Purge and ']lap samplers malaking hu fulluwbg P & T hap: 

VOCARB 3000  

013 - 624.60 m x 032 mm, 1.8um (ideiibhd by the &%%'I rksiguation) 
D13 - 624.15 mx 0.53 mol. 3 um (idcnL3iu.l by (ho Yaw2 designation) 
R% Volmtilcs, 60 m x 0.53 mq 1.5 uni (idenfXed by thc Re VOA desistion) 
PD-624,60 ni x 0.25 rnnx 1.4 urn (ideulificd by &e J&W3 designation) 

Carbopsdk JU Catboxen lo00 &LOO1 

P. 03 

RINUOOA0827 

SDG# oOA0827.002 - VOA 
Pago 1 of3 



DEC-30-19a9 ‘11iU 11 : OlI Ai4 SOURCE ONE ASD 

Emtroment ID 

VOAl 
VOnZ 
VOAd 
VOAS 
VOA7 
VOA8 
VOA9 

FAX NO, 303 966 4555 

Chromatographic 
CoIuInll 
J&W2 
l&W3 

Rk VOA 
J&w3 

Rbr VOA 
J&W3 
J&W3 

Y&T 
Trap 

V O C W  3000 
V O C W  3000 
VOCARB 3000 
VOC.4RB 3000 
VOCAlU3 3000 
VOCARn 3000 
TenudSilicq,ell 

Charcoal 

P, 04 

RlN # 0 0 A0 82 7 

, 

I 
sbC% 00A0827.002 - VOA 

Pafie 2 of 3 

12 



DEC-30-1998 THU 11 : 04 AM SOURCE ONE ASD i FAX NO. 303 966 4555 

Dllutioxur; 

Nonc of f o l l d g  ~ r n p l e ~  wen: diluted. 

13 

! 



DEC-30-1WY l " U  1 1 : Ob AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 06 

RIN#OOA0827 

2A 
WATER VOLRI'ILE SYSTEM MONITORING COMPOUND R E C O a R Y  

Lab Nni~~i.?. : aENKKaL EEJGINEERING LABOR Contract: ; N/A 

L a b  Coda: N/A 

01 
02 
03  
04 
05 
06 
07 
0 8  

I 

page 1 UT 1 

09 
10 
11 
12 
13 

LG 
3.7 
18 
19 
20 

24 
25 
26 
27 
20  
29 
30 

case No.: MIA SIX3 No.: 00A0627.002 SA9 NO.: N/A 

96 
98 
95 
95 
93 
95 
98 

-- 
I 

QU LIMITS 
( '13 - 122 1 EMCI (ToL) = toluene-do 

SMC2 (BFF!) = bromof luoxobenzene (73 -12 9) 
SMC3 = ofhrontof luaromethanc ( 6 6 - 13.7 

b Column to bo used to flag recovery values 

Q Values outside of cantracr: required QC limits 

FORM I1 VOA-I OLJ'403.0 

15 



DEC-30-1999 1”U 11 :Ob AH SOURCE ONE ASD FAX NO, 303 966 4555 

3h 
W.&TER VOLATILE WB CONTROL SAMPLE 

Lab Name: GENBKWJ ENQINEEKlNC4 LAUOH Contract1 N/A 

Lab Coda: N/A Case No.: N/A SA8 NO.: N/A 

H a L r i x  Spike - EBR Oample No.: VHLKO1 

P, 07 

RINtOOh0827 

SDG No.: 00.90827.002 

__...- 
lrCS 

0 

====zIc 

10s 

101 
100 
103 

REC 104 P - 

QC - 
LlMITS 
m c  . 
69-127 
79-121 
70-144 
78-118 
74-133 

-E==== 

Y 

# Columri to be used to f l a g  rccavcry and RFD values with an asterisk 

a * Values u u b i d e  of QC l i m i t s  

RPD: 0 oul; of 0 outside limitn 
Spike Recovery: 0 out: of 5 outside limits 

FORM III VOA-1 OLM03 . 0 

I6 



DEC-30-1999 THU 1 1  : 05 &l SOURCE ONE ASD 

QC I t  

-cas;&= 
RP13 

30 
30 
3 0  
30 

I 30 

FAX NO, 303 966 4555 P. 08 

RIN800A0827 

I,& ~ n m a ;  GENERAL ENOINEERING m o n  Contract: N/A 

Lab Codc: N/A Case No.: N/A SAS NO.: N/A SDG NO.: 00A0027.092 

Matrix Spike - EFA Sample No.: OOA0027-002 

,- .-.- 

I 

COMPOUND 
~ 1 ~ ~ - 1 ~ W ~ " = ~ P ~ ~ h l * n - ~ - - ~  

trichloroethene 
toluene 
1, I-dichlaroethcne 
chlorobenzene 
benzene 

--Elm- 
(ug/ll 

ADDED 

*nrrrr.nrrr 

5 0 . 0  
50.0 
5 0 . 0  
50.0 
5 0 . 0  

I .  . __  

-c--- MS 
CONCENTRATT ON 

(ug/ 1.1 
PPE11'=====3= 

4 8 . 3  
4 8 . 9  
49.7 
47.1 
49.1 

--___L ., - .- 

'i. ----a= 

QC . 
LIMITS 
REZ . 
52-150 
7 3  -113 
62-136 
70-115 
85-126 

e= =.,. .I - --- 

- M S r - Y  .~ 

% 
REC # 

101 
301 
103 
99 
102 

W e e E i P r  

l'MI3'S 
REC . 

a1 u = 
52 - 150 
7 3  -117 
82 -13 6 
7 0  - L1S 
85-126 

8 Column ta ha used to flag recovery and RPD values with an asteriek 

* VQluCe outoido of QC limits 

RPD: 0 out of 5 outside l i m i t s  
spike Recovery: 0 out of 10 outside limits 

QLM03.0 

17 



DEC-30-1999 THU 11 :05 AH SOURCE ONE ASD FAX NO, 303 966 4555 P, 09 

RIN#QOA0827 

lA RPA SAMPLE NO. 
VOLA'l'XT*R ORGANICS ANALYSIS DATA S1IEDT --"a .--- 

00AOB27-001 
Tlab Nama:  G E N E R U  ENKCNEERING LABOR Contrack: N/h I - e,.....- 
Lab L'odfl: N / h  Case No.: N/A SAS NO.: N/A SI32 NO.; @GA0827,002 

Matrix : (Boil/water) WATER I d )  Sample ID: 9932134-01 

sample wt/vol: 5.000 (g/ml) ML Lab F i l e  ID: 2M317 

T I ~ v Q ~ ;  (I.OW/IIKKI) L O W  Date Recel,ved; 12/04/99 

rl- MOiGturer not; dec. I Date Analyzed: 12/08/99 

GC CO~UIWI: 138-624 SD: 0.25  (mm) Dilution Factor: 1,0 

,Soil ExtraCL: Volum-: (UL) soil  Aliqu~t Volurnu: - (UL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( w / L  or ug/W) UQ/L 

71-/13-2--- 
10061- 02-6  
75 -25-%--- 
108 -10-1-- 
591-78-6-- 
127-LO-4 - - 
79-34-5--- 
108-88-3-- 
108-90-7"- 

10 0-4 2 -S- - 
75-71-8--- 

100-91-4-- 

- -benzene, --A- 

--trans-1,3-dicNoropragene- 
- -bromof o m  
--4-!nethyl-a-pentanone _ .  _LIu. 

--2-hexanone 
- - tctrachloroethene 
.--I, I, 2,2 -tctrachloro=th-ane- 
- -toluene 
- - chlorob'enzene 
8--ethylbcnzcne 

~~ - -styrene. 
--Dichlorodi~Luo~om~th~~e~ 

. "  ...... - I C " ,  

PORM I VOA 

5.0 
5 . 0  
5.0 
5.0 
5.0 

0.77 
6fi-7 

5.0  
s.0 
1.2 
5 , O  
5.0 

20.2 
5 , o  
5 . 0  
5 . 0  
5 , O  
5 . 0  
2.3 
5 .0  
5 ,o  
0.63 

5 . 0  
103 
8.2 
3 - 4  
5.0 
9.3 
5.0 
11 .c  
5.0 
5 .0  

5 - a  

- 

Q 
-t 

J 
iT 
U 
U 
Ll 
TB 
JB 
[I' 
U 
s 
U 
u 
J 
U 
If 
U 
U 
U 
J 
0 
U 
J 
U 
U 

J 
J 
U 

3- -- 

OLM03.0 



DEC-30-1909 THU 1 1  : 06 Aki SOURCE ONE ASD 

Tlab Nnmo: GENERAL ENGINEiERLNG LABOR Contract: N/A 

FAX NO, 303 966 4555 

OOAO827-001 

---I 

P, 10 

5 . 0  
5.0 
5 . 0  
5.0 
5.0  
5.0 
5.0 
5.01U 

0 .52  
5.0 
5 . 0  
5.0 
5 . 0  
1.2 
5.0 
5 . 0  
1 . 5  
5.0 
5 . 0  
5 . 0  
5 . 0  
5.0 
5 . 0  
3 , 1  
5.0 
10.0 
63.8 
5.0 
1.9 

u 
U u 
U 
U 
U 
u 
J 
u 
u 
u 
u 
J 
U 
u 
J 
u 
U 
w 
u 
U 
u 
J 
U 
u 
u 
s 

7-01 
5 . 0  u-- 

FORM I VOA OLh03.0 

25 



DEC-30-1999 THU 11 : 00 Ail SOURCE ONE A S D  FAX NO, 303 966 4555 P, 11 

I1 X N It 0 0 no 8 2 7 

IA EPA SAMPLE NO. 
VclUTILE ORGANICY ANilL,YSIS DhTn SLIBET 

00A082*1-002 
Lab N;\me: GENERAL ENGINRERING LABOR Contract: N/A 17- "̂. - 
Ttab Coda; N/A Case Nu,; N/A SA9 No. : N/A SnG NO.: 00A0827.002 

Matrix I (soil/wdt~~) WATER IIab Sample ID: 9912134-02 

sample wt/vol; 5.000 (g/ml)  ML Lab F i l e  ID: 2M311 

Level : (Iow/mtsd) LOW Date Recoived: 12/04/99 

% MoisLurei nat dec. Date Analyzed: 12/08/99 

GC Column; DB-624 TD: 0.2s ( t f d  D i l u t i o n  Factor; 1.0 
Soil A l i q u o t  Volrrmc: __ . ( UL Soil kctract Vulume :- _ _  (UTI) 

~~ CONCKNTMTION UNITS: 
CAS NO. COMBOUNII) (ug/L or ug/Kg) UG/L Q 

I -7 - .  . 
5 . 0  U 
5.0 u 
5.0 w 
5 . 0  U 
5.0 u 
6 . 6  B 
200 u 
5.0 U 
5.0 u 
5 . 0  U 
5.0 U 
5 . 0  u 
1co u 
5.0 U 
5 . 0  u 
5.0 u 
5.0 u 
5.0 u 
5.0 U 
5 . 0  u 
5.0 u 
5.0 u 
5.0 u 
5 .0  U 

50.0 U 
50.0 u 
s.0 u 
5 . 0  u 
5.0 IJ 
5.0 u 
5.0 u 
5.0 I1 
5.0 w 

FORM I VOA OLM03.0 

49 



DEC-30-18N l'HU ll:O1( AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 12 

1A 
VOLRT'CLP U K W I C S  ANALYSCR DAl'A SHEET 

1,ab Name: GENERA& ENGINEERING lJAHOR Contract: N / A  

Lah Code: N/A Cas0 ho.: N/A SAS No.: N/A SDG 

RIN#OOA0827 

EFA SAMPLE NO. 

I 
. . ...- 

QOA0827-002 
..- 

NO.: 00~0827.ca2 

Matpix: (aoil/water) WATER Lab Sample ID: 9912134-02 

sample wt/vol: 5.000 (g/rnl) MLI Lab Pile ID: 2M3l.1 

Level : (luw/med) LOW Date Rcceivcd: 12/04/99 

bate Analyzed: 12/08/99 % MoiuLure: not drc. 

GU C ~ l u m ~ :  DB-G24 T I ) :  0.25 (mm) Dilution Factor: 1.0 
-_.--A- 

{ t1l.i 1 60iL Aliquot Volume: -. (U!, Sei 1 Extract Volume : .-- 

FORM 1: VOA 

-. 

5 . 0  
5 . 0  
5.0 
5.0 

5.0 
5.0 
5 . 0  
5.0 
5.0 
5 .o 
5.0 
5 . 0  
5 .0  
5 . O  
5.0 
5 . 0  
5.0 
5 . 0  
5 -0 
5 .o 
5.0 
5.0 
5 . 0  
5 . 0  
5.0 
5.0 

10.0 
5 - 0  
5.0 
5 . 0  

5.0 

Q - 
IT 
U 
U 
u 
u 
W 
U 
W 
W 
U 
U 
D 
U 
13 
U 
U 
u 
d 
U 
U 
U 
W 
U 
U 
U 
U 
U 
W 
U 
U 
IJ 

OLM03.0 

50 



DEC-30-1999 THU ll:O'{ Ai4 SOURCE ONE ASD FAX NO, 303 966 4555 P, 13 

RIN#OOA0827 

.EX% SAMPLE NO. 1A 
VOLATILE ORGANICS ANhLYSIS DATA GHEET .-. ..& ...___ 

00A0827.- 0 0 3  
Lab Name : GENERAL ENOINEERINU LAJ3OR Contract : N/A I ..,-,-.I 

SDG NO. ; 00AOB27 002 Lab Code: N/A Case No.: N/A SAS No, ! N/A 

Matrix: (soil/watrr) WA'1'ER Lab Sample ID: 9912134-03 

Sample ~ W v o l :  5.000 (g/ml) ML Lab P i l e  ID: 2M312 

Level : (lowjmed) T O W  Date Received: 12/04/99 

% Moiatu~e: not dec. D a t o  Analyzed: 12/08/99 

GC C O Z U W :  DB-624 ID: 0.25 (mm) Dilution Factor : I . .  0 

Rni.1 R x t r a c k  Voluma : . (UL) S o i l  Aliquoe Volume: . (UTI 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ugh or ug/Kg) UG/L 

--vinyl chlovilhEe - ~chloxocthane- 
--methylene chloride 
--acetone- - -carbon diou'lf Xae 
--I, I-dichloroethene _ _  
--1,2-dichloroethane- 
--chloroform -.- ane 

r . -  . - . -ethane_ 
S6-23-S---------carbon tetrachloride 
75-27-4---------bromocliah~oromet;hane 
7 8 - 8 7 - 5 - - - " - - - - -  1,2 -diohl.oropropana 
20061-01-5*----- cis-1,3-dichloropropene 
79-01-6---1-----. trichloroethene -- 

5'0 
5.0  
5 . 0  
5.0 
S . 0  
6.4  
3.R 
5 .0  
5 . 0  
5.0 
5.0  
5.0 
100 
5.0 
5 . 0  
5 , O  
5.0  
5.0 
5 . 0  
5.0 
5.0 
5.0 
5.0 
5 . 0  

50 . O  
50.0 
5.0 
5 . 0  
5 . 0  
5 . 0  
5 . 0  
5.0 
5 . Q  

Q 
--,.,- 

U 
U 
U 
tJ 
t 7  
R 
J H 
W 
U 
W 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
U 
U 
u 
U 
U 
U 
U 
U 
W 
[J 
U 
U 
U 



DEC-30-iYN ‘IHU 11 : 07 Ail SOURCE ONE ASD FAX NO. 303 966 4555 P, 14 

HTNfOOA0827 

1A EPA SAMPLE NO. 
VOLA’l’ILB ORGANICS ANALYSIS DATA SHEET 

.. I 00A0827-003 
ftab Name: GENEKATJ ENGINEERING ILRBOR Contract: N/A I-- 
Lab Code: N/A Case NO.: N/A SAS No.: N/A SlX3 NO.! OOA0027.002 

Mntrixt (eoil/wnbcr) WATER Lab Sample ID: 9912134-03 

Samplc wt/vo;L: 5.000 (g/ml) ML Lab Filo SD: 2M312 

Itcvcl: (low/rnc?d) LOW Date Received: 12/04/99 

& Mo.isttire: not dec. Date Analyzed: 12/08/99 

(;1C C ~ l u m n :  DE-624 ID: 0.25 (nun) Dilucion Factor: 1.0 

Soil GxLract Volume: (UL) soil  Aliquot Volume: (UI, 

CONC3;NTRATION UNITS : 
CAS NO. COMPOUND (ugfL or ug/Kg) UG/L 

5 . 0  
5 , o  
5 . 0  
5.0 
5.0 
5 .0  
5.0 
5.C 
5 . c  
5 , c  
5 . c  
5.c 
5 . c  
5 . c  
5.c 
5 . C  
5.c 
5 . G  
5 . c  

5.0 
5 . c  
5 . c  
5.0 
5.0 
5 . O  

10,o 
5.0 
5.0 
5.0 

s.a 

5.0 

Q 
I_ 

3 
u 
U 
Lr 
U 
U 
U 
u 
U 
U 
W 
U 
U 
U 
U 
U 
U 
U 
U 
17 
U 
U 
U 
U 
U 
W 
U 
U 
u 
U 
U 

FQRM I VOA 



DEC-30-1YgY 'IHU I 1 :Ob ~ I I  SOURCE ONE MD FAX NO, 303 966 4555 P, 15 

RINNOOii0827 

LA EPA SAMPLE NO, 

I 
VOWTILE O R ~ I C S  AhlAriysrs DATA SHEET -.. ,.. -7 

VBLKO 1 
Lab Name: GENERAL JJWGINEERING W O R  Contract: N/A 1;- 
Lab Code: N/A Case No. : N/A SA9 No.: N/A SDG No. : 00A08%'/. 002 

Matrix: (soil /water) WAmR Lab Sample ID; QC674911. 

Sample w t / v a l  : 5.000 ( g / m l )  MI) Lab File ID: 2M309KIICC 

Level : (low/rncd) LOW Date Received: 12/08/99 

ti Moi3tu.m: not dec. .-.. D a t e  Analyzed: 12/08/99 

GC C o l u i w :  DB-624 ID: 0.25 (mrrl) Dilution actor: 1.0 

Soil Aliq ot: VQlLifntI: I_ (UL 

Q 

! S o i l  ExG ract Volume : (a) 
CONCENTRATION UNITS: 

C&S NO. COMPOUND (ugh or ug/Kgl UG/L -_  I 
---bromochloromethane 
---chloromethane 
- - - brornome t.hatie __I 

---vinyl c h l o r i F  
---chloroethane 

F---'.--- - --methylene chlorii 

---styrene - - -Diuhlor~€luorQmec~~ane -. 

5.0 U 
5.0 u 
5.0 TJ 
5 . 0  3 
5 . 0  u 
3.8 J 
2.3 m-- -.'-' -. - 5 . 0  
5.0 
5 . 0  
5.0 
5.0 
I00 
5.0 
5 . 0  
5.0 

I 5.0 
5 . 0  
5.0 
5 .0  
5 . 0  
5.0 
5 . 0  
5.0 

50.0 
50.0 
5.0 
5 . 0  
5 - 0  
5.0 
5 .o 
5 - 0  
5 - 0  

-.... 
- -- 
- 

J 
U 

U 
U 
U 
U 

U 
U 
u 
U 
U 

FORM I VOA OLM03.0 ~ 
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DEC-30-1999 1'HU 11 : 00 Al.i SOURCE ONE ASD FAX NO, 303 966 4555 

In 
VOIJATILO O1IClrANLCS ANALYSIS DATA SHEET 

L a b  Nnmc: GENERAIJ FHGINEERING LADOR contract: N/A 

Lab Code: N/A Case NO.: N/A SAS No-: N/A SUO 

Matrix1 (ooil/wotcr) W A T E R  Lab Sample ID 

sample wt/vol I 5 . 0 0 0  (g/rnl) ML Lab Bile ID: 

P, 16 

l i I N  # OOAO 827 

EPA SAMPLE NO. 

I VBLKO 1 

No.: 00A0827.002 

QC 6 'I 4 911 

2M3 OSKHCO 

Level : (low/mecl) LOW Date Recc5.ved: 12/08/39 

% MobtUre: not  dcc. - m t o  Analyzed: u / o a / 9 9  

CC COlUmLn; D?3-62.2 T D z  0 . 2 5  (mm) Dilution FwLvr :  1.0 

( UL S o i l  Extract Voluma t (ULf Soil Aliquot Volume: - 

C!AS NO. COMPOUND 
__c 

5 . 0  
5.0 
5.0 
5.0 
5 - 0  
5 . 0  
5 .O  
5 . 0  
5 . 0  
5.0 
5 . 0  
5 . 0  
5 , O  
5.0  
5.0 
5 .0  
5 , Q  
5.0 
5.0 
5.0 
5 . 0  
5.0 
5 . 0  
5 . 0  
5.0 
5.0 
5.0 
10.0 

5 . 0  
5 . 0  
5 .0  - 

Q 

U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
W 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
W 
U 
U - 

FORM X VOA OLM03.0 
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INORGANlC ANALYSE DATA 8HEFf 

Lab Name: 

Lab Sample 1D: 

Section: 

K Solkls for Sample : 

Date 8unpkd 

Lab Recelpt Data: 

Sample No.: - 1 

ICPAES Lab Sample 1.0s beginning with 
XindiCatesTCLPEldrad 

*: 0.5oOo 

I It27185 SDG No. : NOV27 

1 lf3w85 W Report No.: SDll279IRFT 

X 

Color Before: 

Color After. 

Textme: 

ArtlfaCts: 

commants: 

N V ’ E O O S +  

sample < 0.60 % Soads. Total Metals Digestion only 1 
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DEC-07-99 TUE 06:58 hti FA% NO, 

559 Labumt-aries Analytical Report 

P. 01 

Sample Owner 

campct Kv 

Ala0 Sample13) 

Date Received 

DarsAttulyzd 

Date Raported 

Case Niamzti've 

e 
m m  PuSANCwIe m 
.U I 

SIN: UMSO1-W P q e  1 of 1 



DEC-07-99 TUE 06:58 AM FAX NO. P. 02 

559 Labomtories Analytical Report 

PO Sump I 

Pu 

Mm&j, Dccunb S I N :  UMSO1-D Pupe 1 of I 
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DEC-07-89 TUE OG':59 All FAX NO. P. 03 

559 Laboratories Analytical Report 
This report provides gA CJ-235, Am-241, and Pu values dewmined wing p d u r c s  L-4184 and & 
4182, AI1 mclhods RL-O Safeguards qualified 7% Q dolurnn lists data qualifies. A'U' in this field 
indicate; that lhc measured result hr bcdow tho MDA fut the mcthiod, ~ n d  the MDA is 
kid. SAN axley an: provided wheu tbo mulls are within tbe Safeguards approved rangc for the 
mc%hod. Also Wudcd 8% gn Q- and M H+/OH- results, wften qwstrd These am producal 
ut- pmcedm L4187 anUt4189, mpcaivdy. The J.4TRU iicld iS filled when m f f k k n C  
fnlormation is available M do so. 

in the result 

. 

Q 

Moduj ,  Dcccm b SIN:  UM801-K8 



DEC- 2-99 ‘MI 15:07 IUiD LABS FAX NO. 303 866 2556 

559 Labomtorles DOT Radscreen Report 

P a  01 

SIN:  UWi-K8 



DEC- 2-99 TIN 15:07 HID LABS FAX NO. 303 966 2556 P. 02 

559 Laboratories DOTRahcreen Report 

Approval 

Peer R r f s w  %0+ . .  

J 75”- 

S I N : UMSOl-K8 



DEC- 2-99 'I'IIU 15:07 rw LABS FAX NO. 303 966 2556 P. 03 

559 Laburaturies DOT Radscreen Report 

This radscreen report provides &a u9ec with h e  data necessary to make D.O.T. shipping criteria 
compliance dateminations and oannot be usad for any other purpose. The methods utilized for this 
analysis are L 4 I  86 md tbl88. The DOT Classification is determined by summing the alpha and 
beta wivities with their associated two-sigma crrorferms. Classificatim is NONRAD if the total 
activity is c 2 O O O  $ X i / .  otherwise it is m. 

Approval 

Peer Revlew T .  

S I N :  uwoixa Pngc I of I 



I Survey Area: G Survey Unit: 77943 Classification: 1 
Building: 779 
Survey Unit Description: 8779 First Floor Main Bldg Room 001 Pits Characterlzation 

Total Room 001 Pit Floor Area: 47 sq. m Total Pit Area: 183 sq. m 



I I 
I I 
I I 
I I 
I I 





2 

P n 

. 
a 

I 

i 

d 
\i 

I 



.c 
0 

.. 
c c 
Q 

E, 
0) 

U Q 

0 c 
Y 

- 
3 

Y 
2 
c 5 
m 3 

0 



?S i  

--. -.. 
z /z 

u. 

-._. 
P 9 8 Z  ?jg6 ' Z 0 S C S 6 S 9 9 9 6 2 0 C  U O d J  

cc h 



p: 

C c 
C 

- 

3 
c 

M 
E: 

a 
.- - 
E 
m 
v) 

a 

6 
9 
v) 

L 
0 

h 

tn 3 
0 
a, 
2 

8 
m 
a, 

m r 
a 

c 

P 
- 
6 
m 
u) 

2 
!2 



FEB-10-2000 THU 09:05 AM SURFACE WATER FAX FAX NO, 303 966 7991 

IN Cl D ENTA L WATER REPORT 

..... 
CUSTOMER NAME; 1KathyZdr;k" -'- 16647 . - - .. - .. .- 1 

* . - - - - I  
EXT: - .-_--. _. -- 

ORGANIZATION: )RMRS -1 PAGER: ....... 

BLDG: 
_ _ _ _ _ ~  ~ ~ 

Identification 
....... 

. I  

1 

c___ -- . --, lb-d~-,-*- 
Building Pit I DATE: 12/1/00 .. r: 

LOCATION (ELDG): 782 IWIC NO: 

LOCATION TYPE: 

LOCATION DESCRIPTION: [ 
r7 EXEMPT'? 

" 

------- 
....... . . . . . . . . . . . . . . .  . ...___._..-..____.__... __....__._._---.-._... 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

If YES, then the water is exempt from the requirements of Procedure 1-C91-EPR- 
SW.01. See attached Incidental Water Control Exemption Request. 

, .  
Results 

. . . . . . . . .  
8 41 Acceptable Range: 6.0 to 9.0" pH: I -  ... _. 1 l,.l.-.~ ---- -1 

Not to Exceed: T f f  mg/L' 

Not to Exceed: 0.700 mS/cm* 
. -----_ .._ NO3 as N (mglL): 

COND (mS/cm): 
... . _- 

GROSS ALPHA (pCilL): 1729 .. +/- 58' 1 
GROSS BETA ( pCi/L): 

. 

[ . iG/71 . .  

Not to Ex'ceed: 40 pCi/L* 

Not to Exceed: 50 pCi/L* 
......... -.--.-- - . . . . . .  

OTHER CONTAMINANTS: NA I . . .  ............ _----.- .... - ... 
EVALU AT1 ON 

. ..._- ..... 
Gross alpha, conductiviG, and nitrate exceed limits for discharge to 
the environment. Water should be treated. I .._.-____.__I_.. . . . . .  

OF DATA: 

. . . .  
*Lhnlts based on Colorado Water Quality Sfream StmdarddBesf Management Practices 

'1 METHOD OF DISPOSAL ]Treatment 1 START DATE: lUiolOO-' -- 
---_ 

I To B374 i _-.-_.---- . . ] END DATE: [2/29/00 I DESTINATION: ....... . --.._-__--..- -.-... .. --. .- . ......... .-- 
COMMENTS: 

I certify fbaf this document was prepared in accordance wifh Procedure I-C91-EPR-S W.01. 
The information submitted is, to the best of my knowledge, true, accurate, and complete. 

P, 02 

"_ -- Vf p/oo.. .. 
Surface Water Representative Date 



FEB-10-2000 THU 09:05 AM SURFACE WATER FAX 
m/a9/2ma 16: 21 3amx43m 

FAX NO, 303 966 7991 P, 03 
PRGE 82 



FEB-10-2000 TKU 09:06 AM SURFACE GJATER FAX 
02/09/2880 16:21 3039664303 

FAX NO. 303 966 7991 P. 04 
PAGE a3 



FEB-10-2000 THU 09; 06 AM SURFACE WATER FAX 
02/~9/2~aa i t:  21 x m x r 1 3 0 3  

FAX NO, 303 966 7991 P, 05 
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MAR-15-2000 WED 08:22 AM SOURCE ONE ASD 
0S/liL/00 14:82 e 

March. 3.2000 

1'. Intrdmcticia 

Becaase we antidpatea matrix interfertnce in these samplas, all  samples were anaiyzcd &I 
fxiplkh Using different sample volumes. Aliquot sizes of IW mL, 50 mL, and 25 6, were 
analyzed for each sample. The analyiical tesults with the best tracer recavesy and MDC are 
p c n t e d  in this Sample Data Package, 

None. 

No dilutions were required. 



Them wtre no deriations b m  the Written protocols and analytical methods. 

N. Quality ControI 

The dyric9il  d t a  of all quality nlntm1 samples met the acceptimce Miteria specified in the 
SOW. 

a 

PRELl M I NARY 
I IV FOR MATION 
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FAX NO, 303 966 4555 P, 06 
MAR-15-2000 WED Oat23 AM SOURCE ONE ASD 

03/14/00 14:23  8. COHW & ASSOC ->+a SaImwa/COC/DP @OQ9 --- __- 

Sanfard Cohen 8c Associates 
Southeastern Environmental Labomtory 



FAX NO, 303 966 4555 
S . CQBW . +Mac  +++ mlmans/Caa/DP 

P, 07 
MAR-15-2000 WED 08:24 AM SOURCE ONE ASD 

@ 010 - - --._*__ -.-- 03/14/00 14:P4 e 

Sanford Cahm & Assodata 
Southeastern Environmental Laboratory 

2 



Sanford Cohea & Assodates 
Gout heastem Envirmmental Laboratory 



MAR- 15-2000 WED 08 : 24 
03/14/00 14: 24 

AM SOURCE 
e# 

Sanford Cohen & Associates 
Southeasfern Envimnmental Laboratory 

I 



Sanford Coben 8 Associates 
Southeastern Envlranmentiid Labamtory 

Radluanolytrcrf Rerrrk 



P. 11 
MAR-15-2000 WED 08:25 AM SOURCE ONE ASD FAX NO, 303 966 4555 

05/14/00 14;27 e S. FOFIEN & hS.SOC +-t> Gelrarrs/COC/DP moss - 

Sanford CMen & Associates 
Sautheastern Enviranrnantai Laboratory 

10 



Sanford Cahen 8( Associates 
Southeastern Environmental Laboratory 

--ps 
Aam 

-d&!!L- 
0.152 -f 0.M7 
0.519q 0.201 
7.46 24(1 
0.160 p 0.W 
hse e 1.07 
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FEB-09-2000 WED 1 1  : 30 AM SOURCE ONE ASD FAX NO. 303 966 4555 Pa 02 

CASE NARRATIVE 
RIN OOR0970 

Laboratory Report Identification Number: 1798,1799 
PSA Module RCOlB.3 

January 21,2000 

I. Introduction 

On December 22, 1999, two soil samples, (RIN OORO970), were received for analysis at the 
Sanford Cohen and Associates (SC&A) Southeastern Environmental Laboratory, located in 
Montgomery, Alabama. On December 23, 1999, two additional samples were received. The 
sample was analyzed in accordance with Kaiser-Hill specifications stated in the "Statement of 
Work for Analytical Measurements, Isotopic Determinations by Alpha Spectrometry, Module 
RCOl-B.3", dated April 24, 1998, and Modification 09, dated July 16, 1998. 

II. Analytical Methodology 

The radioanalytical results reported for each sample include the site and laboratory sample 
identification numbers, collection date, method of analysis, and the quality control samples 
that were analyzed concurrently. All samples were analyzed by Eichrom Industries, Inc. 
extraction chromatography method (ACWO3) for isotopic uranium, plutonium, and americium. 

III. Analytical Results 

Deficiencies 

See Reanalysis. 

Matrix Interferences 

See deviations from protocol. 

Dilutions 

A dilution ratio of approximately 400/1 was required for samples KH199- 1798-02, 
KH199-1799-01, and KH199-1799-02 analyzed for Pu-239 and Am-241. 

Detection Limits 

The required detection limits (RDL) were not met for samples KH199-1798-02, 
KH199-1799-01, and KH199-1799-02 because the very high concentrations of 
plutonium and americium required mall sample sizes for d y s i s .  

c 

i 



FEB-09-2000 WED 1 1  : 31 AM SOURCE ONE ASD 

I -199-1799-0 1 KH199-1799-0 1 B bu-239, Am-241 
IK H199- 1799-02 KH199- 1799-02B Pu-239, Am-241 

FAX NO. 303 966 4555 

Site Sample Number 

Laboratory Type I1 Water 

00A0933-001.002 Bldg 779, Rm 001 
Laboratory Type n Water 

P, 03 

Laboratory Sample Number 

SCAQC- 1782-LC 1 
SCAQC- 1782-LDl Laboratory Duplicate Sample 
SCAQC-1782-PB Preparation Blank 

Type of Quality Control Analysis 
Sample 

Laboratory Control Sample 

There were very high concefltrafions of plutonium and americium in samples 
KH199-1798-02, KH199-1799-01, and KH199-1799-02. Because of this the tracer 
peaks could not be distinguished from the Pu-239 and Am-241 peaks. The sample 
size was reduced and the samples were reanalyzed (KH199-1798-02B, 
KH199-1799-01B, and KH199-1799-02B) beginning with sample preparation. Again, 
the tracer peaks could not be distinguished from the Pu-239 and Am-241 peaks. The 
samples were reanalyzed again beginning with sample preparation using an even 
smaller sample size. The samples were digested, diluted, and reanalyzed with 
acceptable results. The Original and Reanalysis Sample I.D. are listed below. 

11 Original Laboratory r Reanalysis Laboratoty 1 Analysis II 
v i e  !I 11 Sample I.D. I simple I.D. I 

II IFH 199-1 798-02 b 1 9 9 -  I 798-02B IPu-239, Am-241 

Deviations from Protocols 

The extremely high plutonium and americium concentrations in these samples required 
a 400/1 dilution in order to reduce the activity levels to those acceptable for alpha 
spectroscopy detectors. This degree of dilution would have rendered the tracer levels 
to undetectable amounts; therefore, the tracer was added following dilution. 

Contacts with the CTR 

The contract technical representative (CTR) was notified of the high concentration o f  
plutonium and americium in these samples. 

IV. Quality Control 

Site Samples Used for Quality Control Samples: 

. .  

i 
ii 

010 



FEB-09-2000 WED 11 :31 AM SOURCE ONE A S D  FAX NO, 303 966 4555 P, 04 

These soil samples received on 12/22/99 and 12/23/99, RlN OOR0970 (Batch No. 1798, 1799), 
were analyzed concurrently with three soil samples received on 12/9/99, RIN 00A0933, 
(Batch No. 1782). Therefore, the Laboratory Control Sample (SCAQC-1782-LC l), thc 
Laboratory Duplicate Sample (SCAQC-1782-LDl), an4 the Preparation Blank 
(SCAQC-1782-PB) were used as quality control samples for both sample batches. 

The analytical results of all quality control samples met the acceptance criteria specified in the 
sow. 
Sincerely, 

\ \  %\*) 
Laboratory Manager 'Date' 
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FEB-09-2000 WED 1 1  : 33 AM SOURCE ONE ASD FAX NO, 303 966 4555 

Sanford Cohen'& Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report IdenIMeeUon Number: OOR0970 

Pa 07 

~ 

ProJect Name: Kaiser-HI ChalnofGustody Number. 90R097WQa Matrix: &AI 
Slte Sample ID: Q!M0933-001 .Op2 

Ofher Sample ID: DOA0933-00 1 * o u  Collection Date. 1218199 Date Received: 12/22/99 
Batch Number: j..ZE LaboratoryCode: SGA L -- _- .- 

--I -..- 
Laboratory Activrty 2 a CountingError TotalError MDA 

A W 3  U-2331234 KH199-1782-01 2.06 0.573 0.706 0.148 
ACWO3 U-235 KHl99-178241 0.114 0.133 0.137 0.103 
ACW03 U-238 KH199-1782-01 12.8 2.08 3.20 0.083 
ACW03 PU-239M40 KH199-1782-01 1 a6 24.4 44.5 0.085 

0.226 ACWO3 AM-241 KH199-178241 79.4 11.4 19.6 

vm I - ( P C i  Iocilal - Cia) 

.-- _-_..- ___---.- 

I -- - 
QuaJity Control Samples 

Radionuclide P J abor- A PmsmtionB~aWE!EU 
U SCAQC-1782-LCl SCAQC-1782-LD 1 SCAQC-1782-PB 
Pu SCAQC-1782-LCl SCAQCI 782-LD1 SCAQC-1782-PB 

-I 1 SCAQC-1782-LDI SCAQC-1782-PB 
-_I 

I Am . SCAQC-1782-LCI ----- 

013 



FEB-09-2000 WED 11:33 AM SOURCE ONE ASD FAX NO, 303 966 4555 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radloanalytlcal Results 

Report ldentlfication Number: OOR0970 

P. 08 

Project Name: Kaiser-Hill Chaln-of-Custody Numbec 00R0970#002 Matrix: snll 

Slte Sample ID: 001.002 
Other Sample ID &&&dJEj Collection Date: j7/14/99 Date Received: 12/22/99 

Laboratory Code: sI;B ____- BatchNumber: l i 3 3  ~ - - -  luLmkh2 --- 
. .- - -- --- 

---a loCila1 
0.042 
0.052 
0.042 1 
0.037 
0.039 

Laboratory Advlty 2 a Lunt lng  Error Total Error 

ACWO3 u-233/234 KHl W-1798-01 0.032 0.257 0.3 7 

ACwo3 u-238 I(Hl99-1798-01 0.882 0.248 0.3 5 
ACWO3 PU-239/240 KH199-1798-01 11.1 i .5a 2.72 

ACWO3 U-235 KHI 99-i 79851 0.019 0.038 0.01 

ACWO3 AM-241 KHI 99-1 798-01 10.1 2.34 3.97 --..--- I _ - - - ~ -  

014  
3 



FEB-09-2000 WED 1 1  : 33 AM SOURCE ONE ASD FAX NO. 303 966 4555 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report Identification Number: OOR0970 

P a  09 

Project Name: Kaiser-" Chainof-Custody Number: 00K0970#002 Matrix: seil 

Other Sample ID: MdingIB Collection Date: 12/14/99 Date Received: 12/22/98 

Site Sample ID: 002.002 

llalbkk Batch Number: 1288 Laboratory Code: 

- - - ~  
Laboratory Adivlty 2 Q Counting Error Total Error MDA 

ACWO3 U-233/234 KH1 99-1798-02 0.707 0.212 0.255 0.p39 
ACWO3 U-235 KH199-1798-02 0.036 0.050 0.052 
ACWOJ U-238 KH 1 99-1 798-02 0.876 0.239 0.296 

OnuclidQ a ( p c i i  tDCila\ -@z!&L 

PU-2391240 KHl99-1798-02C 1 0730 1850 2830 54.9 
ACW03 AM-24 1 KHI 99-1 798-02C 5120 1030 1460 - 91.1 - --- 

1MX)MontlarbCourt*Mon(game~/,~abame*36117~334272.2234*FAX334.213.0407 

4 
015 



FEB-09-2000 WED 1 1  : 34 AM SOURCE ONE ASD FAX NO, 303 966 4555 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytlcal Results 

Report Identification Number: OOR0970 

PI 10 

ProjedNam: Chaln-of-Custody Number: PQBpBLpiltPpG Metrii; sni! 

Other Sample ID: CoHectiinDate: iu14/99 DateReceived: 32M3p99 

SiteSampIeID 003.002 

northslde Batch Number. lzgg Laboratory Code: SQJ 

~ - .  I . -  - 
Laboratory Adivity 2 o Counting Error Total Error NlDA ---- l D C V a l - I m 4 L  [OC& 

ACW03 U-Z33/234 KHl99-1799-01 1.05 0.399 0.451 0.165 
ACWO3 U-235 KHf 99-f 799-01 0.280 0.229 0.244 0.204 
ACWOB u-238 KH199-1799-01 0.754 0.330 0.363 0.093 
ACWO3 PU-2391240 KH199-1799-01 C 97320 15000 24570 111 

AM-24 1 KH199-1799-01 C 40080 6720 10460 110 ACWO3 - - _--.-- 

SCAQC-1782-LO1 SCAQC-1782-PB 
SCAQC1782-LDl SCAQC-1782-PB 
SCAW-1782-LDi SCAQC-1782-PB 

p 
SCAQC-1762-LCI 
SCAQC-1782-LCl 
SCAQCl782-LC1 -- Am 



FEB-09-2000 WED 1 1  : 34 AM SOURCE ONE ASD FAX NO, 303 966 4555 

Quality Control Samples 

R E d b u G w P P  - 
SCAQC-1782-PB U SCAQC-1782-LC 1 SCAQGZ 782-LDl 

Pu SCAQC-17t32-LC1 SCAQC-1782-LDI SCAQC-1782-PB 

P, 11 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Report ldentlflcatlon Number: OOR0970 

Chain-of-Custody Number: Matrix: Sdl 1 
Slte Sample ID: 004.002 

other Sample 10: 
IlQmddQ 

Collection Date: 17/14/ag Date Received: 12/23/99 
BatchNumber: jj3i LaboratoryCode: 

_.___I_.-___ ---.. 
Laboratory Activity 2 Q Counting Error TotalError 

m --A- 
U-233/234 W1941799-02 I .oo 0.385 0.434 0.188 
u-235 KHI W-1 799-02 0.148 0.168 0.1 74 
U-238 KH 199-1 799-02 1.03 0.382 0.434 0.090 
PU-2381240 KH1941799-02C 32310 6230 8320 58.8 
AM-241 KHlQ9-1799-02C 15550 2900 4260 66.2 ~ _ -  

LE - 

7 
- J SCAQC-1782-LDl SCAQC-1782-PB 

-I__.- 
I ' Am SCAQGl782-LCl ._- 

017 



FEB-09-2000 WED 1 1  : 34 AM SOURCE ONE ASD FAX NO, 303 966 4555 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Quality Control Sample 
Preparation Blank (PB) 

Report Identification Number: 00R0970 

ProjectNeme: Kalser-Hill Chain-of-Custody Number: W Matrix: !A!&Qc 

Other Sample ID: ea Collection Dale: 12/9/99 DateRecelved: 12/23/99 

Sie Sample lo: @KA 

LaboratoryCode: _- -- -- 

-. IL- .---- 
Laboratory Activity 2 a Counting Error Total Error MDA 

rywbmwm ----- ldoml 
ACWQ3 U-233/234 SCAQC-1782-PB 0.013 0.052 0.053 0.105 
A M 3  U-235 SCAQCf 782-PB -0.008 0.016 0.017 0.098 
ACWO3 U-238 SCAQC-1782-PB 0.043 0.059 0.060 0.079 
ACWo3 PU-239J240 SCAQCI 782-P8 o.ot9 0.048 0.048 0.088 

0.230 A M 3  AM-241 SCAQC-1782-PB 0.176 0.179 0.183 . _- - --.-__I 

, Quality Control Samples 

SCAQC-1782-LDl 
SCAQC-1782-LCl SCAQC-1782-LD1 SCAQC-1782PB 
SCAQC-I 782-LCl SCAQCI 782-LDI SCAQC-1782PB 

019 



bEH-UY-2000 WiU 11 : 35 AM SUUKCt UNt A S U  PHX NU, 3U3 Ybtj 4555 

Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Quality Control Sample Evaluatlon 

Report Identification Number: OOR0970 

Laboratory Code: SQ?, I 

Laboratory Contol Sample (LCI) Evaluation 
(CV) 

Decay Corrected (OW Laboratory Control 
Activity of Laboratory Control Sam@ 

Laboratory Spike Added Sample Activity Number of Q 

v lwlhukk- ldoml A - 
ACW03 AM-241 SCAQC-1782-LC1 4.24 r 0.118 4.24 r 1.16 0.012 
ACWO3 PU-239/240 SCAQC-1782-LC4 4.37 y 0.219 4.97 T 1.35 114 0.685 
ACW03 U-233234 SCAQGI782-LCI 8.02 0.321 6.99 5 1.78 87. I 0.885 

SCAQC-17821CI 8.02 0.321 7.86 T 1.97 98.0 0.126 ACW03 --- ..--. U-238 - _ . . - - - ~ . -  -_ - -. ---- 
Ratio of the Difference 
Between the Sample Laboratory Duplicate Sample (LDI) Evaluation 

Activities and the 
Propagated 

Original Activity and 

Laboratory Activity Activity Activity Difference at 2 cr 

Difference Between Measurement 
Original Adivity and 

Original Sample Duplicate Sample Duplicate Sample Uncertainty of the 

v lukaKkk- IDCiia) (DCila1 (R (FIE) 
ACW03 U-233I234 SCAQC-1782-LD1 2.06 0.706 2.67 r 0.794 0.62 1 0.575 
ACWO3 U-235 SCAQC-1782-LD1 0.114 3: 0.137 0.230 F 0.179 0.116 0.513 
ACWO3 u-238 SCAQC-1782-LO1 12.8 3.29 13.6 qz 3.33 0.820 0.175 
A M 0 3  PU-239/240 SCAQC-1782-LD1 186 zg 44.5 170 40.5 16.2 0.269 
ACWOJ AM-241 SCAQC1782-LDl 79.4 19.6 88.4 r 21.9 8.97 0.305 _ _  -~ --I__- 

! 

l~ManticaaoCnat'Mon(gornery.Alelulme'56117 *334272.2234~FAX334213.0407 

13 021 



MAR-15-2000 WED 10; 47 AM SOURCE ONE ASD FAX NO, 303 966 4555 r, u3/zu 

H r N f  00R0970 

I 

SmuIe A!&& 

Tfrc following smples were analyzed for Volatile Organic Compounds using the analytical 
protocol referenced in thc "AnalysisJ1.nstru1nant znfarmation" section of this case nanativc: 

! 

Aanlvsl&i.- In_formatiors: 
Eat& U: 4430 
Procedure: 
Ahalyticd Method: SW846 82608 
Prep Mcthod: SW846 5030A 
Lab Group: Volatite Organics Federal 

8260B VQhtileS Iu Soil Federal 

s=m-mme 
'fie laboratory utilizes a variely ofhstrument confi~~om for volatile analyses. Thwc 
andyscs arc accomplishcd using m e  or mow of thc GC and MS couplings, as follows: 

SDc3ft OORO970-VOA 

Page 1 of6 

11 
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P & T D  P & 3' Description 
"..-- " 

V O C m  ICartiopack R / Carboxsn 1000 & 1001 

MAR-15-2000 WED 10; 48 AM SOURCE ONE ASD FAX NO. 303 966 4555 

RINB 0 0 R 0 9 7 0  

I 

! 

, 

I 

! 

P, 04/20 

C-hrornatographio s c p d o n  of voIatilo componants is aooomplished through analysis on one or 
more ofthe following columns: 

8iunplcs are prepared using Purge and Trap (P & T) assemblies containing h e  following Y & 'I' 
irap apparatus: 

hTtrRment Conflauruth 

' Ihe samplcs repQrtt?d in this samplo delivery gmup (SDG) wmt3 analyzed on one or more of the 
following inslrumznt systems (iustmumt systems a~ ideritified by &e instrument ID 
desigmtious lisled bclow which can be found on thc raw data or individual fonn headers): 

12 



MAR-15-2000 WED 10; 48 AM SOURCE ONE ASD 

atographic Columnf P & T Trap 

V0CAR.B 3000 

OCARB 3000 
- 

FAX NO. 303 966 4555 P, 05/20 

R I N #  00R09'10 

i 

~~ 

VOA4 VOCAlU3 3000 

,VQA5 I V O W  3000 

VOA7 VOCARB 3000 

VOA8 VOCARB 3000 

&iiiitrld Cdibration. 

Far a complete list of data files awociatcd with the initial calibration, scc thc Calibration History 

AI initial calibration requirements have been met Tor ibis analysis. 

~ - R w u i r m e n t s  

The instrument was calibrated to meet h e  82GOB initial calibration criteria Although sample 
analyscs are quantitated using thc avaage response factor gmeratcd fram the injtid calibration, a 
daily calibration verific~on & i M  (CCV) is analy~ed to veri@ the accuracy and acceptability 
o€#e multi-point initial caEbraiion. The criteria adoptctl by the laboratory to determine the 
acccpbbility and accuracy of the initial calibration is a & 40 % responsc factor diffaence for all 
non-cCC ana1ylr;s of &rat. In the following CCVs, tho followkg target analyte(s) did not 
meet the criteria: 

Report. 

12-23 -99 Trichloro fluommethane 

01-03-00 Trichlam fluommcthanc 

The response factor for this target analytc in both CYVs was above the average response fkcror 
ul f3.1~ i d i a l  calibration. Detection and quanlitatim of this analyte in samplt?~ would be 
considered biascd high 

SDW OOR0970-VUA 

Page 3 of6  

13 



MAR-15-2000 WED 10: 48 AM SOURCE ONE ASD 
I 

Samplc ID 

I 

Cornmeat 

FAX NO, 303 888 4555 r, UWLU 

RINt 0080970 

I bTurnrpgte Rscov@s 

All recoveries met the required acceptaacc criteria fur this sarrrplc sct. 

Blank Accmfunce 

In the method blanks analyzcd in this sample set, no target analytes were detected above the 
required rqorting limit, however acetone was detectccl below ihc rcporthg limit at 2.9 ugkg in 
VBLK02 (file 2q109). A dekctiwn of this wialyte in sampIes associated with tho blmk will be 
ff aggd d t h  a ‘2’’. 
LCS Recawtv Statement 

All 12hr;ltory control samplc (LCS) spike recoveries for this sample set were within the required 
acoeptancc limits, 

Ms/MsD Recoiwy L!&&merri 

The MSMSD spike recovetics Cor this Sample set were withiu tlw required acceptance limits, 
cxccpt for the low recovery afbenzene in thc MS and the high recovery of trichloroothyIene in 
tho MSD. The lmd for lhe recoverim of tho spiking compounds in tho MS was s M a r  to that of 
tile MSD; benzene recovering low and trichloroethylene bigh. IIawever the recoveries were 
lower for all in the MS. Due to the similarity, the cansc: for failed recoveries may be due to 
matrix eKcct. 

14 
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MAR-15-2000 WED 10: 49 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 07/20 

RINH 00R0970 

Technical Trr_fornru#&; 

sa!??&~rnt!&.& 
Prior to analysis, analysts inspect each adytical samplc io verify thar sample integrity has been 
rnabtaind. Sample integrity spailications were met for this sample set. 

HaMiirse Time .Fpedflca&gg 

Holding times are established Rnd monitored in accordance wilh the rekmced analytical 
mclhdology. ‘[he foIlowEng samples did not meet the specified holding timc requircmcnls: 

t Sample Id Comment 1 
1000008589 

The MSMSD for sample number 9901477001 was inadverfently missed due to the short hoId 
time avaiIstbIo to the bboratory. When the mktakc was detected, the sample wa~, analyzed past 
thc hold time. Note, the parent sample was anaIyzed within thc rcqukcd hold h e .  See the 
Nat~onCormarrcct Report WCR) I1 QBLAS-V0-W3 found in the Sarnplc Preparation Raw Data 
Package portion afthis package- 

r’qmrrie Re+rm&e-u n a h &  

Sainple re-prep or reanalysis was not rcquimd for samples in this sample set. 

Sirmufe.@i&@qq 

Samples in this sample set did nat require diluions, 

Nonconfbrmmcc raports are generated to documcnt procedural anomalies that may deviate fiom 
referenced SOP or contractual hcumeats. The following Noncodormance Report (NCR) was 
gcacmtcd to docmentpmccclural deviations that occurredwith this sample set: 

GEL-AS-VO-8 87 

SDW OORO970-VOA 

Page 5 of6 
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MAR-15-2000 WED 10; 49 AM SOURCE ONE ASD FAX NO, 303 966 4555 P. 08/20 

RTWt 00R0970 

M f -  b q  

Data files associatd with the initiat calibraalion, wnlinuing dlbrnlion check($), and sample(s) 
may hnvc boen inanuolly integrated ta correct misidentification ofpeaks by the integration 
soft~arc. Manual inkgridions are performed whcn sclcctive compounds &bit poor peak 
shapcs at low concentrations, or DS 4 rcsult ofovcrlappiug retention timc wind~ws of similar 
isomeric compoynds contained on the exteiidcd report& list. Zfapplicablc, peak profiles for thc 
af€iectcd C O R I ~ O ~ K ~ ~ S  am oontained in the raw data section. 

Addifionnl Conirhtents 

Tho additional comments ficld is used to adrlm.; spmial issues asxociated with cach analysis, 
ohr@ mothodconhctual issues pertaining to thc annlysh and to list any =port documcats 
gcnwated ;1s a result of sGmpIe analysis or review. No dditiond comments tverc roquhed for 
lhis sample set. 

GEL rcquircs all WyticaI data to be verified by a qualified data validator. 

The fonowhg qualified data validator has reviewed this case nni-rative for coutent and 
accuraq: 

! 

snw OO~~OS~O-VOA 

Page 6 of 6 
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MAR-15-2000 WED 10:49 AM SOURCE ONE ASD 

90 
91 
90 
89 
90 

FAX NO, 303 966 4555 

88 
1011 
105 
89 
7 5  

P. UY/2tl 

RINf 00R0970 

20 
SOIL VOLATILE SYSTEM MONITORING COWouNn RECOVERY 

Lab Name: GENERAL ENGINEERIN0 LABOR Contract: N/h 

Lab Code: W/A Case No.: N/A SA3 NO. i N/A 

Level I (law/med) LOW 

SUG NO.: 00R0970 

-.*I.- 

EPA 
SAMPLE NO. 

Y l m 3 1 9 r 9 ~ 5 6 z ~ ~ = c = I = ~  

VBLKO lLCS 
VBLKO 1 

00R0970-002.003 
voLKo2IJcs 
VBLKO2 
OOR09i'0-001.003MS 
00R0970-001,003MSD 

00~0970-~ai.o03 

5mc3 
(TOL) # 

114 
110 

109 
109 
106 
108 
107 

-.---I- ------- 

Loa 

- 

0: 
02 
0 3  
04 
05 
OE 
07 
0 8  
09 
10 
11 

0 
0 
0 
a 
0 
0 
0 
0 

92 91 I 2: 

12 
13 
14 
15 
16 

I 

17 
18 
19 
2 0  
21 
22 
23 
21 
2s 
2 G  
27 
20 
29 
30 

---. * -I I......-- 

. ... - 

1 l- 
c 1 4- 

QC LIMITS 
SMCl (DFl3) Brornofluorubenzeno (73-129) 
8MC2 = Dibromafluoromethane (66 - 117) 
SMC3 (TOL) = TOluenci-d8 (73 -122) 

# Cal.umn to be used to flag recovery values 

* Values outside of contract rcquired QC limits 

page 1 of 3 FORM LL VOA-2 
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MAR-15-2000 WED 10:50 AM SOURCE ONE ASD FAX NO, 303 966 4555 

S T I 1  
3B 

r m  CONTROL SAMPLE 

P, 10/20 

RINH 00R0970 

LaL Narac:: GENEmL ENGINEZRING LABOR Contract: N/A 

Lab Code: N/A CaEe No. i N/A SAS No,: N/A SDG No. : 00KOY-10 

Matrix Spike - EPA Sample No. : V R T X O I  Lovol : (low/med) L O W  

QC - 
LIMITS 

REC. ------ -- ....-- 
70-144 
74-133 
69-12'1 
7 9 - 12 1 
78-11 fl 
__L 

#I Column to be used to flag recovery and RPD valueo with an asterisk 

* Valuos outside of QC lirnita 

" ' I t  0 out of 0 outside 1 tmj.ts 
Spike Recovery: Q out: of 5 outside limits 

FORM TI1 VOA-2 OWO3.0 



MAR-15-2000 WED 10:50 AM SOURCE ONE ASD FAX NO, 303 966 4555 

3B 
SOIL VOLATZLE IX3 CONTROL SAMPLE 

P, 11/20 

RTN$ 00R0970 

L a b  Name: GENERAL ENGINEERING IJABOR ConLract: N/A 

Lab code: N/A Case NO.: N/A BAS NO.: N/A SDG No.: 00R0970 

Matrix Spike - EPA Sample No. : VBLKO2 Level : (lot+/*d) LOPJ 

I m.__ -.-- I Y .  I .  

-TE- 
LIMITS 
mc . 
70-148 
74-133 
69-127 
79-121 
78-118 

-===a= 

# Colcrrlui to be uaed to Xlag recovery and RPD values with an aatcrisk 

* Values outside d QC limits 
RPD; 0 out of 0 oiztdde limits 
Spike Recovery: o orit of 5 outside limits 

OLM03.0 



MAR-15-2000 WED 10; 50 AM SOURCE ONE ASD FAX NO. 303 966 4555 

3B 
BOIL vom'rm,e MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: GENERAL DWzINEERING =OR Contract: W/A 

Lab Code; N/A Cam. No.: N/A SA9 NO.: N/A SbG No.; 00R0970 

Matr$x Spike - EPA Sample Y e . :  00k0970-001. Lcvcl:(low/med) TJOW 

QC . 
LIMITS 
REC . 
82-136 
85-126 
52-150 
7 3 - 11 -1 
70-115 

===z==z 

QC L 

30 
30  
30  
30 
30 

RPD 
====mu 

Mf ' f S  
REC - 

=%==e= 

82-136 
85-126 
52-150 
73-117 
70-115 
I.- 

# Column to be used to f l a g  rracovery and RI?D values with an asterisk 

* Valuaa outs ide  of QC limits 

RPB: 0 out. of S outside limits 
Spike Recovery: 2 out  of 10 ouLsj.de limits 

FORM Ixr VOA-2 OLM03.0 



MAR-15-2000 WED 10:50 AM SOURCE ONE ASD 

I 
I l ~ 0 ~ 0 9 7 0 - 0 0 1 . 0 0 ~ "  
i Lab Name: GENZT?.AL EXVGINEERING LABOR Conkract: N/A c 

FAX NO, 303 966 4555 

5 . 6  
5.6 
5.6 
5.6 
5.6 
5,6 
5.6 
112 
5.6 
5.6 
5 . 6  
5 - 6  
112 
5 , 6  
5,6 
5.6 
5.6 
5 . 6  
5.6  
5.6 
5 - 6  
5 . 6  
5.6 
5.6 
5.6 
5.6 
5.6 

s 5 . 0  
5 . 6  
5,6 
5 . G  
5,6 

S b , 8  

P. 13/20 

u 
U 
W 
U 
U 
U u 
w 
U 
U 
L7 
U 
tJ 
u 
W 
U 
U 
11 
U 
IJ 
1J 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 

CONCENTRPLTION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) WG/KG Q 

-. I I 

- - - -  nfchlorodi~luoromethane 
- - L L  Vinyl chlozide- ---" Bromomethnne- 
-"-- "ri chl oro f luo  I 'ome t hane - -_-  1, l-DichloroeLhylerie, ---- Acetone - - - -  Carbon d i m l f  i4e-,- 
----Methylene chloride 
4 - - -  t rans- l12-Dichloroethyleno_ 
- - r -  2,1-Dichloroethane 
- 4 - -  2 -Rutanone-.,. 
---- uis-1,2-~ich~.aroe~hylene 
----2,2-Dichlorapropane - -_-  Dromochloromethane- 

Chi orof o m  
---I l,l,l-Tric:hloroethanea- 
---- 1, l -DSc.h l  omprogcnc 

Carbon k et ra c h l  or d. c-le 
---- 1,2-DichZorocthanc-" ---- Benzene 
---- 1,2-Dichloropmpa~e - - - -  Dibromomet liane 
- - - -BromodichloromXSne-' 
----cis-.I,3-~ic;l.iloro~ropyJ.ene- 
-..-- 4-Methyl-2-pentanone 
----Yolueaa 

Chloromethane __- ---- 

---- c h l o ~ o e  thane-. 

_-_-  

..-A- 

. L  

Trichloroethylene" ..- 
---- 

FORM I VOA OLM03 - 0 



MAR-15-2000 WED 10:51 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 14/20 

1A EPA SAMPLE; NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

00R0970-001.003 I Lab Name: GENERAL RNGINEERING LABOR Conrract: N/A 

LLab Code: N/A Caee No.: N/A SAS No. ; N/A SDG No.; 00R09711 

Matrix: (soil/water) So1L Lab Sample ID; 9901477001 

SElRlple Wt/VQl: 5.0 (g/mfi) G Lab File ID; 20407 

I &eve1 : (Iow/med) LOW Date Received: 32/22/93 

% MfiJeture: hot dec, lo Date Analyzed: 12/23/99 

QC c 0 L u . n ~ ~ :  138-624 ID: 0.25 (min) Dilut ior l  Factor: 1 , O  

Soil  ExLract Vol.ume: (UL) s o i l  Aliquot volume : ( UL 

CONCEPJTWrlcON UNITS : 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

5.6 
5.6 
5 . 6  
5.6 
5 . 6  
5 . 6  
1 , 1  
5.6 
5 , 6  
5.6 
5 . 6  
5 . 6  
5.6 
5,6 
5.6 
5.6 
5.6 
5 . 6  
5.6 
5 . 6  
5.6 
5.6 
5.6  
5.6 
5.6 
5-6 
5.6 
5. G 
5.6 
5 . 6  
5.6 

Q 
I.- 

J 
J 
J 
J 
3 
U 
J 
U 
u 
U 
U 
u' 
U 
U 
u 
u 
U 
tJ 
U 
U 
u 
rJ 
U 
rJ 
u 
U 
u 
17 
U 
W 
U - 

DORM I VUA OLM03 1 0  
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MAR-15-2000 WED 10:51 AM SOURCE ONE ASD FAX NU, 303 YUti 4555 r, iwzu 

RIN# 00R0970 

1A EPA SAMPLE NO. 
VOLilTTItE 0 R G " I C S  ANALYEIS DATA SHEET 

00R0970-002.003 
Lab Name: UENERAL RHGIMEERING LABOH Contractz: N/A 

Lab Code: N/A Case No.: N/A SAG NO.: N/A SDG N0,i 00R09'70 

Matrix: (soil/water) SOIL Lab Sample TD: 9901477002 
Sample w=/voI. : 5 . 0  (g/mI..) 0 T,ab File fl3: 20408 

Level : (low/med) LOW Dare Received: 12/12/99 

% Moisture: not  c k c .  15 D a t e  Analyzed: 12/23/99 

C3C co1Um: DB-624 1D: 0.25 (rnm) DiluLion Factor! 1-0 

. (UL S o i l  A l i q u o t  Volume: 

CONCRNTRATION UNITS: 
CAS NC. COMPOUND ( U d L  or ug/Kg) UG/KG 

S.9 
5 . 9  
5.9 
5 . 9  
5.9 
s , 9  
5,9 
118 
5.9 
5.9 
5.9 
5 - 9  
118 
5.9 
5 . 9  
5 - 3  
5.9 
5 . 9  
5-9 
5 . 9  
5.9 
5.9 
5.9 
5 . 9  
5 - 9  
5.9 
5.9 

59.0 
5.9 
5 . 9  
5 . 9  
5.9 

59.0 
.- 

Q 

I 
J 
J 
I 
J 
LT 
U 
u 
U 
U 
U 
u 
U 
u 
u 
U 
U 
u 
LJ 
1.l 
u 
u 
U 
U 
U 
tT 
u 
Lf 
u 
U 
U 
u 
u 

FORM I VOA OLMO3.0 
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MAR-15-2000 WED 10:52 AM SOURCE ONE ASD FAX NO, 303 966 4555 P. 16/20 

RINll 00R0970 

EPA SAMPLE NO. 1A 
VOLATILE ORGANICS ANALYSIO DAI'A SHEET 

I 
----"I .. 

00R0970-0'22.003 
Lab Name: GENERAL ENCINEERTNG LI\BOK Contract:: N/A 

Lab Codo: N/A Case No.; N/A SAS No.: N/A SDG No.: 00R0970 

Matrix: (Goi1/Wat@r) OOlL Lab Sample ID: 9901477002 

sample wt/vo1: 5 .0  (g/mL) (3 Lab Pi le  ID: 20406 

Level : (low/med) LOW Date Received: 12/22/99 

% Moisture: not dec. 15 Dake Analyzed: 12/23/99 

GC CCJL;UTUI: OB-624 ID: 0.29 (rmn) D i l u t i o n  FaCEm: 1 - 0 

Soil Kxtract Volume: O-lL) Soil Aliquot Volume: ( UL 

CONCENTRRTION UNITS : 
CAd NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

5 . 9  u 
5.9 U 
5.9 u 
5 . 9  LT 
5.9  u 
5 . 9  u 
5 . 9  LT 
5 . 9  u 
5.9 u 
5.9 w 
5.9 u 
5 , 9  u 
5 . 9  u 
5 . 9  u 
5 . 9  IJ 
5.3 u 
5.9 u 
5 . 9  u 
5 . 9  u 
5.9  17 
5 - 9  u 
5 .9  u 
5.9 u 
5.9 u 
5.9 u 
5.9 u 
5 . 9  u 
5.9 u 
5.9  u 
5.9 w 
5.9 u 

FORM f VOA OIsJ103.0 
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MAR-15-2000 WED 10: 52 AM SOURCE ONE ASD FAX NO, 303 866 4555 P, 17/20 

RIN# 00R09'70 

1A RPA SAMPTif:; NO. 

-_I 
VOLATZLE ORGXNICG ANATtYGSS DATA SHEEZ' -- 

' I___ V R T X O  1 
Lab Name: QENERAL ENGINEURLNG LABOR C o n t m C t :  N/A 

Lab Code: N/A C a n e  No.: N/A SA8 NO.; N/A SUC3 No. : 00R0970 

Matrix: (soiljwater) SOTL L a b  Sample TP: 1000008587 

Snrnple wt/vn; l :  5.0 ( g / m L )  G L a b  File ID: 20406 

Level : (low/rned) LOW D a t e  Received: 12/23/99 

% MOiEtUre: not doc. Date AxIBlyZed: 12/23/91) 

GC C%lU!m: DB-624 ID: 0 .25 (nm) Dilution Factor: 1.0 

soil bxtracr Volume: . (UL) S o i l  Aliquot Volume: ( UL 

CONCENTRATION WN33X: 
CAS NO. COMPOUND (Ug/L or ug/Kg) UG/KG Q 

5.0 
5 - 0  
5 .O  
5 , O  
5.0 
s.0 
5 . 0  
100 
5 . 0  
5 , O  
5.0 
5.0 
100 
sa0 
5 . 0  
5.0 
5.0 
5.0 
5.0 
5 . c  
5 . c  
5. a 
5.0 
5 . C  
5 . c  
5 . C  
5.c 

50. C 
5.c 
5.c 
5.c  
5 . c  

5 o . c  

FORM I VOA OLM03.0 
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MAR-15-2000 WED 10:52 AM SOURCE ONE ASD FAX NO, 303 Ybb 4555 

LA 
VOLATXTAE ORGANICS ANATtYSIS DATA SHEET 

flab Name:  G W R A L  ENGINEBRING LABOR contracc: N/A 

Lab Code: N/A Case NO. : M/A SA9 No.: N/A SDG I 

Matrix: (soj 1 /water) SOIL Lab Sample In 

Sample w t / v o l :  5.0 ( g / d ~ )  0 Lab File ID: 

~ e v e l :  (low/rned) LOW 

Z Moisture: not dec. . 

GC C o l u m r l t  DD-621 113: 0.25 (mm) 

! 
soil Extract Volume i, (UL) 

CA8 NO. COMPOIJND 

RINC 00R0970 

EPA SAMFLE NO. 

I VBLKO 1 

No.: 00R0970 

1000008587 

20406 

bate Received: 12/23/Y9 

Date Analyzed: 12/23/99 

DiluLion Factor: 1.0 

Soil Aliquot Volume; . . .  _ _  (UL 

I 

I ---TetrachXoroethyiene- 
---Dibromochloromethanc 
---1,2-Dibromo,athane -., 

._L- 
- --Chlorobenzene 
---l,l,I,;!-Tetrachlorocthane- - - -Etliylbczrzene- 
---Xylenes (totaJJ 

-I_ --...- - --styrene. 
I- -Bromof o 

---1,1,2,2-TetrachloroetFJ 
- - -IsoproPylken 
---2,2,3-Trichloropropane -1 
- - -Brornobenzene-_._ 
---n-Prapylbenzcnc 
---Z-Chlorotoluene 
---1,3,5-TrimekhylEnzer~e - - - I,, 2,4 - Trime thy1 benzene, 
- - -4 -Chlorotoluene 
---tert-Butvlhenxene 
I -  -sec-B&yibcnzene - - - 4 - Isopropyl to 1,uene 

- - - L ,  4-Dichlorobenzone- .. - -n- BuLylbenzeIia, - - -1,2-Dichlorobenzene-~ - 
---1,2-Dibro~o-3-chlo~oD~o~an~ 

---1,3-Dichlorobenzene I...- 

- - - -1 ; 2 , 4  -TJAchlcwubenze~ie 
---Hexachlorobutadiene .. --Napllthalene 
- - - SI2,3-Trlch=obenzene 
- - - T r i c h l o r o t r i f l u o r o e ~ h ~ ~ ~  

.1- -- 

5.0 
5 . 0  
5 . 0  
5 . 0  
5 . 0  

5.0 
5 . 0  
5.0 
5 . 0  
5 . 0  
5 . 0  
5.0 
5.0 
5.0 
5.0 
5 . 0  
5 .o 
5 . 0  
5.0 
5.0 
5 , O  
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0  
5 . 0  
5 . 0  
5.0 

5.0 

#I I ... ", -- 

FORM I VOA 

Q 

U 
U 
U 
U 
U 
IJ 
u 
W 
U 
U 
U 
U 
U 
U 
U 
U 
W 
U 
U 
U 
U 
U 
U 
U u 
U 
U 
U 
U 
U 
U 

3LM03 0 
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MAR-15-2000 WED 10:53 AM SOURCE ONE ASD FAX NO, 303 966 4555 P, 19/20 

RINlf 00R0970 

EPA SAMPLE NO. In 
VOLATILE ORGANICS ANALYSIS DAY& SIIBET 

VBLKO 2 
TJah Name: GENERAL ENGlNEERING LN30R Cunt-ract: N/A I e.. .__-- 
Lab Code: N/A Caae NO.: N/A SAG No.: N/A SDG NO.: 00R0970 

Matrix: Isoil/watcr) SOIL 

Bampl B wt /Val : 5.0 (g/rnL) (3 

Leve l  : (low/med) LOW 

Lab Sarnple ID: 1000010383 

Lab File 3D: 2Ql09 

Date Received: 01/03/00 

I Moisture: r m L  doc. -__..._ Date Analyzed: 01/03/00 

GC COIURUI: DE-624 ID: 0 . 2 5  (mm) 

6oil  Extraat V o l u n ~  : 

Dilution Facto 

s o i l  Aliquot V ( UL ." L (u4) 

---DichlorodiEluo~omathjne 
---Chloromethane _, 
---Vinyl chloEide 
- - -Bromomethnne-, 
- - -Chlaroethanh_ 
---Trichlorofluoromethanec 
---l,l-Dichloroethylene 

---Carbon XsGl-fide- ,_ . 
---Methylene chloride 
---trans- I, z-DicUoro-eI 
---l,I-Pichloroethane 
---2-Butanone _, 

---cin-l,2-DichloroechyZe- 
---2,Z-Dichloropropane- 
---Bxomachlororncthane 

---l,l,l-l'richloroethane 
---S,I-Dichlnxog~oponc 
---Carbon tetrachloride 
---1,2-nfchloraethane - 
---Benzene 

---Acetohe 

---Chloroform 

-.- ~~~ 

--Trichloroethylene- 
--1!2-Dichloropropane - -Dibru[iiomet hane 
- -Rtomcrdichl~rometharltr 

5 .0  
5.0 
5 . 0  
5 . 0  
5 , o  
5 . 0  
5 . 0  
2.9 
5.0 
5 . 0  
5.0 
5.0 
100 
5.0 
5.0 
5 . 0  
5.0 
5.0 
5 .0  
5 . 0  
5 . 0  
5 . 0  
5.0 
5-0 
5.0 
5 - 0  
5 . 0  
50-0 
5.0 
5 . 0  
3 . 0  
5 . 0  

5 0 . 0  

- 

Q 

u 
U 
U 
u 
I7 
U 
u 
J 
U 
U 
U 
U 
U 
W 
U 
U 
U 
W 
U 
U 
U 
U 
U 
U 
U 
U 
IT 
W 
U 
U 
U 
I J  
u 

FURM I VOA OLM03.0 

153. 



MAR-15-2000 WED 10:53 AM SOURCE ONE ASD 

rrab Name: GENEKAI, ENGINEERING LABOR C o n t r a C C ;  N/A 

FAX NU, 303 Ytjtj 4555 

VBLKO 2 
- -- -0- 

r. ZWLU 

CONCEXTRPITION UNITS: 
CAS NO. COMPOUND (uy/L or ug/Kg) WG/KG Q 

,- 

J 
J 
J 
f 
J 
J 
J 
#J 
f 
J 
J 
U 
rt 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
W 
U 
W 
u 
U 
U 
u 

E'ORM I VOA QLM03.0 

15'2 





MAR-02-2000 THU 04:21 PM SOURCE ONE ASD FAX NO. 303 966 4555 

Volatile Or~at@s Case Narrative 

$amule Afialvsis 

Tho following samples wem analyzed for Volatile Organic Compounds using the andfical 
protoo01 refmenced in thc "Analy~S/ln&rurnent Information" section of this case narrative: 

P. 03/16 

R I N #  OOR0970 

i 

! 
11 

-- , - 



MAR-02-2000 THU 04:21 PM SOURCE ONE ASD FAX NO, 303 966 4555 Pa 04/16 

i 
RIN# 00R0970 , 

The smples reported in this sample delivcry group (SL)(3) were mdy~cd on O ~ G  or nmrc of th~ 
follnwjng blrummt systems (instrument systems are identified by the instnuneat Tu 
dc8ipatiohs fisstd below which can be found on thc raw data or individual form hcaders): 

SDG# OORo970.005-VU 

Page 2 of6 



MAR-02-2000 THU 04:21 PM SOURCE ONE ASD 

Y.LZ"' ' U 

Surrogate Standnrds 

nibmmo fluommctlmc 

FAX NO. 303 966 4555 Pa 05/16 

R I N f  00R09'70 ! 

i 

All hdhl calibration quircmcnts have been mct for this analysis. 

Y l  C C d  . &euukemeati& 

All continuing =libration (CCAL) criteria hwe bccu met for this sample set. 

"he analyses of a m&dx spiko (IUS) and matrix spike dnplicat@ (MSL)) were analyzed on a 
samplz; of similar matrix in tbe KHCO SDG # OOlU)370. 

$urroaate Recoveries 

Iri the method blank analyzed In ihis sample eel, no larget analytes were dctected above the 
squired reporting limit, however 4-meth~d-2-p~tanone was dotccted below tho reporting l idt  
at 1.6 ugkg A detection of this malyte in san~ples wsociaterl with the blank will be flagzd 
with a ''l3". 

All lirtoratmxy control sample &CS) spike recoveries for this samplc set werc within the 
required acceptance limits. 

, 

S I X #  OORO97O.OOS-VOh 

pagc 3 of 6 

13 



MAR-02-2000 THU 04:22 PM SOURCE ONE ASD 

Comarcnts 
yu 

Sample rew1yzc.d to w d m  low smgatc recovery. 

FAX NO, 303 966 4555 P, 06/16 

RXN8 OOt10970 i 

Ms/Msu Reeuwrv Shzitm~ml 

?‘he Ms/MsD spike rwuuaies for lhis mnplc set were Within the rcquhed acceptance: lidtfi, 
except tbr the low recovery of benzcnc in thc kfS and the high reCOvCry of lridilorodhiylenL‘ in 
the MSD. Thc- trend for the recoveries of die spiking compounds in the MS was similar to that of 
the MSD; bexwmc recovering ~ Q W  and triohlaroctliylenc high. However the recoveries were 
lower for all in the MS- Duc to the similarity, the cause for failed rcmverics mty be due to 
rnnaix cffwt. 

M.WlW.’i’ll RPD Shxfenimit 

The relative percent difference (RPD) bwew c a h  MS and MSD was within the required 
accqkuoe limits. 

fnlernaf Sfandard (rS) Acceptaim 

All smnplc internal standard nspoilses mct the rcquired acceptmct; criteria- 

Technical In formation; 

@npk Ingpg r i3  

Prior to analysis, analysts inspect CdCh malylical smplc to verify thd sample integrity has been 
maintained. Sample integrity specificntiorls wcrc met for this sample set. 

Holdinr Time S D & ? ~ ~ Z C U ~ ~ J ~ R  

Holding times are established and monitoml in accordance with the rcfermced analytical 
methodology, All samples in this samplc set did meet the specified holding time rcq~rmmts. 

$am& R<-Jlreomo-andwLy 

Thc following sample &ad xudfiple cma[ysw for reiasms other than ctifution: 

SnCH OOR0970.005-VOA 

Past 4 of G 

14 



MAR-02-2000 THU 04:22 PM SOURCE ONE ASD FAX NO, 303 966 4555 P. 07/16 

RLNk 00R0970 1 
I 

MiweUimeau s.lnformadian; 

Mmual littearatims 

Data files &sociated with the initial calibration, cor~tinUiag cdibration check.(&), and sample(s) 
may have been manually integrated to correct didmtificatkd of peaks by tho integmtioa 
soflwm. Manual intcgrations are performod whcn sclactivc compounds exhihit poor p& 
shapes at low coilcentratiom, OT as a rwtalt of ovcrlapping retention time window5 of similar 
isomeric compounds contained or1 the extended reporting list, Jfappkable, peak PrOfi'lES for the 
affected cotnpounds are contained in the raw data section. 

A d d i l i o ~ ~  Cdmmenfs 

The fiddithd commems field is used to rtddrcss special iasues associatcd With w h  analysis, 
clarify methadkontractual issues pert.aining to the analysis and to list any mort documents 
gunwaled as arault of sample anaIysis or rcview. No additional commmb were rcquircd for 
this sltmple set. 

RevimWcrl idUti@tri 

GEL requires all analyticel data to be verified by a qualified data validator. 

Date: 0 \-2y 

I 

15 



MAR-02-2000 THU 04:22 PM SOURCE ONE ASD FAX NO, 303 966 4555 P, 08/16 

2B 
SOIL VOLATILE SYSTEM MONITORING COMPOIlND mCOmRY 

T h h  Name: C;FNERAL ENGINEERING LAROR Contract: N/h 

Lab Codo; N/A Case NO. : N/A SAs NO. : N/A 

Level : (low/rned) JOW 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
3.7 
18 
19 
20 
21 
2 2  
2 3  
24 
25 
2 6  
2.7 

2s  
3 0  

28 

-I-- 

SDG NO.: 00R0970.005 

- 

_I_- 

-- 
. I- 

QC LTMITS 
SMC1 (BFBI Bromofluorohsnzene (73-129) 
SMC2 = Di.bromof luoromcthane (66-117)  
9MC3 (TOL) = Toluenc-dE ( 7 3  -122) 

# Column to be used to flag recovery values 

* Values outside of contract  required QC l i m i t s  

4 -- 

page 3 of 1 FORM xr VOA-z OLM03.0 



MAR-02-2000 THU 04:23 PM SOURCE ONE ASD FAX NO. 303 966 4555 P. 09/16 

L vc E 

R r N #  00R0970 ; 
I 
: 

33 
hB CONTROL !3AMDL,R 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 
Case No.: N/A SAS NO. : N/A SDU No.: 00K0310.005 fJah Code: N/A 

Matrix Spike - $PA Sample No.: VBLRO1 Level z (low/med) LOW 

&&hl orocthylenc 
Toluene 
Chl crobenxme I 50.0 

I - 

LIMITS 

1) Cal~im to be used to flag recovery and RPD values with an a s t e r i o k  

* Values outside of QC limits 
RB': 0 out af 0 outside limits 
Spike Recovery: 0 out of 5 outside limits 

COMMENTS i 

FORM I11 voh-2 OLM03.0 

1 8  



MAR-02-2000 THU 04:23 PM SOURCE ONE ASD FAX NO, 303 966 4555 P' 10/18 

RINB OON0970 ' 
I 
I 
i 

38 
SOfl, VO~IA'JXLE MATRIX SPIKE/MATKIX SPIKE DUPLICATE RECOVGRY 

I Lab Name: GENERAL ENGINEERING W O R  Contract: N/A 

Lab Coda: N/A Cane No. : N/A SAS N O . :  N/A SLX: NO,: 00R0970 

Matrix spike - DPA Sample No.: 00R0970-001. Level:(Low/med) LOW I 

I 
I 

- I 

-- 
MS 
% 
REC # 

===5:-- 

89 
81* 
143 

84 
7 9  

LIMITS 
REiC a 

----=-. ... - 
82;- 13 G 
851-126 
52-150 
7 3  -117 
70-115 

Q2 LZMLTS 
RPD REC. 
===.==E I =.Ixi-i== 

3 0  0% 136 
30 85-126 

f! Cnlurnn to le used to flag rccovery mid RPD values with  an asteriGk 
*- Values outside af QC limits 

RPD: 0 out of 5 outside limits 
Spike Recovery: 2 out of lo ouixide limits 

19 
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MAR-02-2000 THU 04:23 PM SOURCE ONE ASD 

6.1 
6.1 
6.1 
6 . 1  
6.1 
6 -3. 
G.1 

37.0 
6 -1 
6.1 
G.l 
6 -1 
121 
6 . 1  
6.1 
6-1 
6-1 
6.1 
6.1 
6 .I 
6.1 
6 . 1  
6.1 
6.1 
6.1 
6.1 
6.1 

60.E 
6.1 
6.3 
6 , 3  
6 . 1  

G O - (  

FAX NO, 303 966 4555 

w- 

J 
J 
J 
J 
3 
3 
J 
Y 
U 
U 
U 
U 
U 
IT 
u 
U 
3 
U 
U 
U 
U 
u 
U 
U 
U 

P, 11/16 

RIN# 00R0970 

LA E€% SAMPLE NO. 

00R0970-003.003 I -.-I- 7 VOIATILE 0RGAN.CCS mALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A C a m  No.: N/A SAG NO.: N/A SDG No.: OOR8370.005 

Matrix: (soil,/watcr) SOIL Lab Sample ID: 99OlSOSOO1 

samplc wt /vel; 5.0 (g/mL) G Lab File ID: 8P2l.9 

Level : (law/med) LOW D a L e  Received: 12/23/99 

% Moioturcr not dec. 18 Date Analyzed: 12/28/99 

GC c01.11mn: UI3-624 ID: 0.25 (mm) D i l u c  i o n  Factor : 1.0 

Contract: N/A 

(UL Soil. htrac :  I; Volume : _.I (UL,) soil Aliquot  Volume 

CONCENTRATION UNITS: 
CAS NO. COMPOUNU (ug/L or ug/Kg) UG/KG c! 

U 
U 
U 
Li 
U 
U 
U 
U 
- -- 

FORM T VOP, OIrMO3 . 0 
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MAR-02-2000 THU 04:24 PM SOURCE ONE ASD FAX NO. 303 966 4555 P. 12/16 

1A $PA SAMPLE NO. 

00R0970-003.CO3 I 
VOLATILE ORGANICS ANALYSIS DATA SHERT 

Lab Name: GENERAL ENGINEERING IAEOR Contract: N/h I_ 
SDG NO.: 00R0970.005 Lab Code: N/A 

Matrix: (suil/water) S O I L  
Sample wt/vol: 5.0 (g/mlr) G Lab File ID: 8P219 

Level : ( l o w / m c i l )  LOW Date Received: 12/23/99 

3 MoikXure: not dcc. 18 Date Analyzed: 1 2 / 2 8 / 9 9  

Dilution Factor: 1.0 GC! Column: DB-624 ID: 0,25 (mm) 

Cnee No. : N/h SAS No. : N/h 

rlab Sample ID; 9301505001 

S o i l  Rxkract Volume : (UL) S o i l  Aliquot Volume: (UL 

CONCENTRATION W I T S :  
CAS NO. COMPOUND (ug/L or ug/Kzj) UG/KG 

G.l 
6.1 
6 . 1  
6.1 
6 - 1  
6-1 
6.1 
6.1 
6.1 
6 . 1  
6 . 1  
6 . 3  
1 1  

U 
U 
U 
IJ 
U 
U 
U 
U 
U 
U 
U 

13 -..I 

6.3 
6.3. U 
6 . 1  U 
6.1 U 
6 . 1  ?J 
6 . 1  IY 
(5.1 U 
6.1. u 
6.3. U 
6.1 U 
6-1 U 
6 . 1  U 
6.1 U 
6.1 W 
6 . 1  u 
6 - 1  U 
6 . 1  U 
6.1 U 



MAR-02-2000 THU 04:24 PM SOURCE ONE ASD FAX NO, 303 966 4555 P, 13/16 

1A BPA SAMPLE NO. 

I 1iE7Zi4T .- 
VOLATILE OKGAEJXCS ANALYSIS DATA SHEET 

Lab Name! GUNERATI ENGINEEKING LAE30R 
Lab Code: N/A C ~ S O  NO.: N / R  GAS Na. : N/A SUG No. : 00R09'7O.005 

Mat r i x :  (soil/wsLer) SOIT1 

Sample wt/vol: 5.0 (g/mL) G Lab F i l e  ID: 8P220 

Level : ( low/roed)  LOW Date Received: 12/23/99 

B Moisture: not: dcc. 9 D a t e  Analyzed: 12/28/99 

GC COlUTWI: DEJ-624 ID: 0.25 (mm) Dilut ion  Factor: 1.0 

Soil ExtracL Volume: . (UL) Soil Niquot  VoLrlm~, : 

Contract ;  N/A 

Lab Sample 7D: 9901505002 

____*.  - 

CQNCENTRATION UNITS : Q 
CA.5 NO. COMPOUND : u g / ~  or ug/JSg) UG/KG 

_.-_- 

5 . 5  u 
5 . 5  0 
5.5 u 
5.5 u 
5 . 5  u 
5 , 5  u 
110 u 
5 . 5  u 
5 - 5  u 
5 . 5  u 
5 .5  u 
110 fl 
5 . 5  u 
5 .5  IJ 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5 . 5  u 
5 . 5  u 
5 . 5  u 
5 . 5  u 
5.5 1J 
5.5 fJ 
5 . 5  w 
5 . 5  u 

5 5 . 2  u 
5.5 u 
5.5 u 
5.5 u 
5 . 5  11 

55 .2  u 

32 



MAR-02-2000 THU 04:25 PM SOURCE ONE ASD 

5 . 5  
5.5 
5 . 5  
5 . 5  
5 . 5  
5 . 5  
5 , s  
5 . 5  
5 , s  
5,s  

FAX NO, 303 966 4555 

u 
u 
u 
u 
u 
u 
u 

P. 14/16 

:::! 
5.5 
5.5 
5 . 5  
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5 . 5  
5 .5  
5.5 
5.5 
5 . 5  
5.5 
5.5 

RIN# 00R0970 

IA EPA SAMPI8 NO. 

00R0970-004.093 -'-I I .- 

VOLLTILP ORGANTCS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING W O K  

L& ~or ' f c .~  N/A Casu No.: N/A 
Matrix: (ooil/watsr) SOIL Lah Sample TD: 9901505002 

Sample wt;/voL; 5.0 (g/mTJ) [3 Lab P i l e  ID: 8P220 

Level : ( I o w / m e d )  LOW Date Received: 12/23/99 

rk Moiskurc: not: dcc. 9 Date Analyzed: 12/28/99 

GC Column: LIB-67.4 ID; 0 . 2 5  ( t ~ d  Dilution Pactox: 1.0 

Soil  Extxact  Volume : (a) Soil Aliquot Volume: 

Contract: N/A 

SAS No. : N/A SDG NO.: 00R0970.005 

( UL 

CONCENTRATION UNITS: Q 
CAS NO. co~LJouNu (ug/L or ug/Kg) U W K G  -*.. n- -- 

J 
I 
1 
J 
J 
J 
J 
f 
LT 
7 
iY 
D 
u 
U 
iJ 
3 
3 
U 
W 
U 
U 
U 
U 
-I_ 

FORM I VOA OLM03 - 0 

33 



MAR-02-2000 THU 04:25 PM SOURCE ONE ASD FAX NO, 303 966 4555 P, 15/16 

! 

RSNj 0QR0970 

.I Lab Name: GENERAL ENGINEERING LABOR Contract: M/A I.. 
SDG No.: 00R0370.005 

I 

Lab Coda: N/A Case No.$ N/A SAS NO. : N/A 

Matrix: (soillwater) SOIL 
Sample wt /YO]. : 5.0 (g/mL) G Lab P i l e  ID: 8P206KHCO 

Level : (low/mcd 1 LOW Date Received; 12/28/99 

Lab Sample In! 1000010903 

Date Analyzed: 12/20/99 

Dilution Factor: i.0 
Soil  A l i q u o t  Volume: ( U T  

CONCENTRATION UNITS: Q 
cns NO. COMPOUND (uy/L or ug/Kg) WG/KG 

I -7- 

trans-1',3-Dichloropropyiene- 
1,1,2 -Trichlometharle 

3.08- 8B -3---- . - --Toluene 
10061-02-C------ 

3 . v  v 
5 . 0  Lr 
5 . 0  u 
5.0 u 
5.9 LJ 
5.0 u 
5 . 0  u 
100 If 
5 . 0  u 
5 . 0  u 
5 - 0  11 
5.0 u 
100 u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 , o  u 
5 . 0  u 
5 . 0  u 
5 . 0  7.r 
5 . 0  u 
5 . 0  u 
580  u 
5 . 0  u 
5 . 0  11 
5 . 0  u 
1.6 J 
5 . 0  u 
5 . 0  u 
5 . 0  w 
5 - 0  u 

5 0 . 0  u 

OLM03.0 

139 



MAR-02-2000 THU 04:25 PM SOURCE ONE ASD FAX NO, 303 966 4555 P, 16/16 

l U N #  OOV.0970 

ZA EPA SAMPLE NO, 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

1- VBLKOl I I Tab Name : GEN~'IRRII  ENGINEERING LABOR 
Lab Code; N/A Case No.; N/A SAS NO.: N/A ST>O NO,: 00R0970.005 

C o r L r a c t  : N/A 

Matrix: (soillwnter) SOIL 

5 . 0  (g/mL) G 

5 Moisture: not dec, _, 

GC Column:  Dn-624 TD: 0 . 2 5  (mml 

Roil  Extract VoSume:-,,w--s- (A) 

Lab Sample 113: 10000109G3 

Lab File ID; 8P206KHCO 

Date Receivcd: 12/28/39 

Date Analyzed: l,2/28/99 

Dilution Factor: 1.0 

S o i l  Al iquot  Vulume: , ,- (UL 

9.0 u 
5.0 u 
5 . 0  u 
5 . 0  u 
5.u u 
5.0 u 
5 . 0  u 
5.0 I1 
5 . 0  u 
5 , o  u 
5 . 0  u 
5 . 0  d 
5.0 u 
5 . 0  u 
5.0 u 
5 , o  u 
5 . 0  u 
5.0  w 
5 , o  u 
5.0 u 
5 . 0  u 
5 . 0  u 
5.0 u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5 . 0  u 
5.0 u 



40 'd 
1 

'ON XWd 
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DEC-20-1999 HON 01 : 41 HI SOURCE ONE ASD 
D!3-17-B9 FRl 03:lg !'ti 

FAX NO, 303 966 4555 P, 02/06 
FAX NO, P, 01 i 

S IN : UMS01-L8 



DEC-20-19~t! i'iLiN 01 : 41 1'kI SOURCE ONE ASD FAX NO, 303 966 4555 
DEC-17-09 FRl 03:19 I'M FAX NO, 

P, 03/06 
P, 02 : 

$ I N ; Llffl!W-Le Pap I nf I 



DEC-20-1999 bli)i\I 01 : 4 1 PI.1 SOURCE ONE ASD 
DEC-17-86 FRI 03: 19 PM 

FAX NO. 303 966 4555 P, 04/06 
FAX NO. P. u3 

. - -. . . w I .. . . .--" -. - . . . ,.. .. a 

Cnsc Nnrr(rfivd 16 sample was 8nnly;ed In the 55$ Hadlochemlstry Lab for a W T  screen. NO 
anomalies occurred duling analysis, A! QNQC was wlthln limlts. I 
1 

S IN : LIMS01-&8 I'tJta I af I 



FAX NO. 303 966 4555 
FAX NO, 

P. 05/06 
PI 04 

... 



APR-12-1999 MON 1 1  : 1 1  AM SOURCE ONE ASD 
a .  

SIN # MTLSO2-AZ 

FAX NO. 303 966 4555 
t 

saction: ICPAEB 

r/, Sdldi far 8ampla : ' 4 . 5  

bata Samplnd: =WQQ 

Lab Recolpt Drk sr2dee 

Artlkcts: PRELIM 1 NARY 
C o m m ~ ~ .  INFORMATION Sam& s OS0 % Sdfda. r-1 Metats Oigestibn only I 

PO 'd QliliZ 898 EO& 'ON XFfd 



APR-12-1999 MON 11:lO AM SOURCE ONE ASD 
E 

FAX NO, 303 866 4555 P, 06/10 

6783, p& w&- 

SIN C MnSO2-AZ 
PORY IA-1 

INORGANIC ANALYBIS DATA SHCm 

I - Lab Name: Building 668 PA WtpeniO L a b m b r k  B m p k  No.: 

aecuon: 

I 

! 

MaMl  

I 

Wnter 
$011 
Slndgo 
aiher X 

€0 'd 99SZ QW EOE 'ON XVJ 



APR-14-1999 WED 08: 15 At1 SOURCE ONE ASD 

APR-12-99 MON Olr12 PM 

FAX NO, 303 966 4555 

FAX NO. P. 03 

P, 04/11 
6183,fa u x t h  

....-- n. , --. wL_ 

Laboratory, NQ aoomalles ocCClrbd 

3 



APR-14-1999 WED 08: 15 Al'l SOURCE ONE ASD 

APR-1249 MON 01: I2 PM 

FAX NO, 303 966 4555 

FAX NO. 

P. 05/11 

559 Laboratorfes Analytical .Report 

... 
4 



APR-12-1999 MON 1 1 : 11 AM SOURCE ONE ASD 

SIN U M7160242 

S 

FAX NO, 303 966 4555 

FORNl I A4  

lNOROANllC ANALYSIS PAT6 SHEET 

Geetion: 

31 Solids for $ample : a.6 , 

Oat& Sampled; 3lzSm 

Lrb Receipt DaCS: 3I2sm 

SDG NO, : W 2 6  

QC Report NO.: SW32699.RFT 

! 

Golot Worn: 

90 'd 



APR- 14-1999 WED 08: 16 AM SOURCE ONE ASD 

APR-12-89 MON 01 : 13 PM 

FAX NO, 303 966 4555 

FAX NO, 

P. 06/11 

P, 05 

8 7 8 3 ,  pi+ w& 

5 



I 

APR-14-1999 WED 08: 16 A H  SOURCE ONE ASD 
APR-12-00 MON 01: 13 Pil 

FAX NO. 303 966 4555 
FAX 

P, 07/11 

P, 06 

6783,  pic W L h J  

6 



APR-12-1999 MON 11 : 12 AM SOURCE ONE ASD 
9 

FORM 4 A4 

INOR&L~~~C ANALYSIS DATA SH- 

Butkling 559 PA foolgank Laboratorlea 8amploNo' __ 4 Lab Nema: 

Lab Sample ID: WA6078-003 0ldg 7mAqubgus 3smple 

ICPAES U b  Sample 1.0s bea;nniflg Wllh 
X tndlcetes T W  Extra& 

section: 

% Salids for Sample : , 4.6 ~ 

3/25A38 SW No. : MAWE 

QC Report No.: SW3269B.RPT 

Dlata Sampled: 

Lab meelpt Lkts; sM16lsB 

M a m  Water . 
Soil 
sludge , 
Other , X 

I 

P RE11 M INARY 

90 'd 



FAX NO, 303 966 4555 P. 08/11 APR-14-1999 WED 08: 17 AM SOURCE ONE ASD 
f3783,pi-c V\l* 

APR-12-99 noN 01:i8 PM FAX NO, P, 18 

1 . - _..I ., --- n I I._ --.-.- -.I..-- ..-.--- . - ------. 
sample was analped 01 tne 559 Racllochemistry Laboratory, No anomalies occurred 

urlng analysis. A blank wag run with normel results. All QNClC rxls wlthln limits. 

I .  . . I .  .. "....." .-.. ---- ,,,--I 

'2L 0 

18 



APR-14-1989 WED 08:17 AM SOURCE ONE ASD 

APR-12-99 MON Ol!17 Pfl 

De$cripfiorr 

FAX NO, 303 966 4555 P I  09/11 
0 7 8 3 ,  NrGh 

FM NOI P I  10 

......-.-...,....- -.-- ---"-- ................... __I... ..... .-.I- .... 
I 

559 Laboratories An.ulyficnl Repad 



APR-12-1999 MON 11:12 AM SOURCE ONE ASD 
I 

k b  Nam: 

Lab Sample ID, 

SscUon: 

I 

Y Sollds far Sample : 

- DabSampled: 

Lab Recafpt Oats: 

MaWw: ' Water 
Sal1 
Sludgp 
omer 

Color Before; 

Calor After: 

Texture: 

Artlfal;ltb: 

Qomments: 

r 

LO 'd 

FAX NO, 303 966 4555 

L 

P. 10/1u 

ICPAES 

- 
x ,_ - 

cdoikess 

C 0 lo d r s s 

Clarity Befwo: 

Clarity After; 

Cloar 

Clanr 



t . 

LO 'd 

11/01 'd 

1 c 

I 
SSSb 996 EO€ 'ON XW 



8 

, 
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DECOMMISSIONING CLOSEOUT REPORT 
FOR THE BUILDING 779 PAD 

RF/RMRS-2000.012. UN 

APPENDIX J 

MSDS FOR SOIL SEMENT 



TRADE NAME: SOIL-SEh4ENT@ 
CHEMICAL NAME: POLYMER EMULSION 
SYNONYMS: DUST RETARDANT 
CHEMICAL FAMILY: NIA 
MOLECULAR WEIGHT: NIA 
FORMULA: AQUEOUS ACRYLIC VINYL ACETATE POLYMER EMULSION 
CAS REGISTRY NO.: PRODUCT A BLEND - NO NUMBER ASSIGNED 

NAME CAS REG NO. WT. Yo 
Acrylic & Vinyl 

Acetate Polymer Non-hazardous 5-50 

Water 7732-18-5 95-50 

Acrylic & Vinyl Acetate Polymer Non-hazardous 

Water Non-hazardous 

EYES: 

INHALATION: 

SKIN: 

INGESTION: 

Flush eyes with flowing water at least 15 minutes, get medical attention. 

Move subject to fresh air. 

Flush with large amount of water or wash with soap and water. 

Give water to drink. Call a physician. 

NEVER GIVE FLUIDS OR INDUCE VOMITING IF PATIENT IS 
UNCONSCIOUS OR HAVING CONVULSIONS. 

PAGE I OF 5 DATE REVISED: o9101~6 FILE S:EHAREDUISDSOILSEME\2000 



SOIL,SEMENT@ 
Dust and Emsioa Control Agent 

FZASH POINT (TEST METHOD): Non-Combustible 

AUTOIGNITION TEMPERATURE: NIA 

EXTINGUISHING MEDIUM: NIA 

SPECIAL FIREFIGHTING PROCEDURES: N/A 

UNUSUAL FIRE AND EXPLOSION HAZARDS: Material can splatter above 212°F. Dried polymer film can 
bum but will not support combustion. 

SPILL AND LEAK PROCEDURES: Dike and control spill. Transfer liquid to containers for recovery or disposal. 
Keep spills out of sewers and open bodies of water. 

STORAGE: Keep in a cool, dry, ventilated storage area and in closed containers. 
Avoid freezing temperatures. Minimize contact with the air to prevent 
microorganism contamination and reduce the formation of skins on the 
surface. 

HANDLING: Handle in a well ventilated work space. 

RESPIRATORY PROTECTION: 

VENTILATION: 

EYE PROTECTION: 

PROTECTIVE CLOTHING: Impervious gloves recommended. 

None required if good ventilation is maintained. 

Mechanical exhaust at point of contaminant. 

Chemical splash, goggles recommended. 

OTHER: Under normal handling conditions, the risk of exposure to residual monomer 
is negligible. 

FILE S:'SHARED\MSDS\SOlLSEMEUOOO PAGE 2 OF 5 DATE REVISED. 09/01196 



BOILINGAUELTING POINT @ 760 mm Hg: 

VAPOR PRESSURE mm Hg @ 2OOC: 

SPECIFIC GRAVITY OR BULK DENSITY: 

SOLUBILITY IN WATER Dilutable 

APPEARANCE: Milky White Liquid 

ODOR: Characteristic Acrylic odor 

pH: 4.0 to 9.5 

212OF 

17 

1.01 to 1.15 

STABILITY: Stable 
CHEMICAL INCOMPATIBILITY: 

HAZARDOUS DECOMPOSITION PRODUCTS: 

HAZARDOUS POLYMERIZATION: Does not occur 
CONDITIONS TO AVOID: NIA 
CORROSIVE TO METAL: No 
OXIDIZER No 

No hazardous reactions are expected to occur under normal 
industrial conditions. 
Thermal decomposition in the presence of air may yield 
carbon monoxide and/or carbon dioxide and water. 

EFFECTS OF OVEREXPOSURE 

INHALATION: Vapor fiom stored, undiluted product can cause headache and nausea 

SKIN: Stored, undiluted product is slightly irritating to skin. 

EYES: Slightly irritating to eyes. 

INGESTION: May be imtating to digestive tract. 

OSHA ACGIH 
NAME TWA STEL TWA STEL 
Acrylic & Vinyl 

Acetate Polymer None None None None 

Water None None None None 

FILE: S.\SHARED'MSDS\SOILSEMR2000 PAGE 3 OF 5 DATEREVISED: 09/01196 



Animal toxicity studies on blended SOLSEMENTO have not been carried out because we believe the fish toxicity 
studies done on the blend demonstrate it is as non-toxic as tbe individual emulsions which go into the blend 
TABLE #1 gives the results of our fish toxicity tests. 

In summary, these data show that the LCso of SOIL-SEMENTQ on goldfish is somewhere above 12,500 ppm. 
This is extremely low toxicity, especially in view of the legal requirement that chemicals must be labeled "toxic to 
fish" only if their LCN is less than 1.0 ppm. 

The 48 hour LCso for Daphnia Magna based on nominal test concentrations and mortality at the end of testing was 
calculated to be 3,482.8 parts per million (ppm). 

WASTE DISPOSAL METHOD: 
Coagulate the emulsion by the stepwise addition of ferric chloride and lime. Remove the clear 
supernatant liquid and flush to a chemical sewer or landfill. Incinerate solids and the contaminated 
diking material according to local, state and federal regulations. 

CONTAINER DISPOSAL,: 
Do not re-use containers. Do not weld on metal containers. 



D.O.T. PROPER SHIPPING NAME (49CFR172.101): 

HAZARDOUS SUBSTANCE (40CFR116): NIA 

REPORTABLE QUANTITY (RQ): NIA 

D.O.T. HAZARD CLASSIFICATION (49CFR172.101): Non-regulated 

None 

D.O.T. PLACARDS REQUIRED: None 

POISON CONSTITUENT (49CFR173.343): NIA 

BILL OF LADING DESCRIPTION: 

C NO.: NIA 

UNNA CODE: NIA 

Liquid plastic, NOS 

SOIL-SEMENTB is not a restricted article according to the Department of Transportation and International Air 
Transport Association regulations. 

EPA SARA Title I11 hazard class: None 

OSHA HCS hazard class: Non-OSHA hazardous (29CFR1910.1200) 

EPA SARA Title I11 Section 313 (40CFR372) 
Toxic Chemicals present in quantities greater 
than the “de minimus” level are: None 

This product is not a “controlled product” under the Canadnn Workplace Hazardous Material Information System 
(WHMIS) 

ABBREVIATIONS AND SYMBOLS: 

N.D. - Not Determined N.A. - Not Applicable 
< -LESSTHAN > -MORETHAN 

N.T. - Not Tested 

FILE S SHAREDWSDSSOILSEMEUWO PAGE 5 OF 5 DATE REVISED 09/01/96 
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LESSONS LEARNED 



RFIRMRS-2000 .O 1 2. UN DECOMMISSIONING CLOSEOUT REPORT 
FOR THE BUILDING 779 PAD 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

I O .  

11. 

Memo, Glovebox Operations in Rooms 154 and 160. 

Memo, Waste Crate Movement. 

Summary of All Hands Meeting. 

Memo, Lessons Learned Meeting. 

Memo, Glovebox Training (GB-225). 

Memo, Glovebox 21 15 and Glovebox 61 20 Removal. 

Memo, PIGMA Welder. 

Memo, Glovebox Removal, Room 222 

779 Closure Project Health and Safety Notes. 

Presentation, Lessons Learned Review. 

Building 779 Cluster Final Status Survey. 



INTEROFFICE 
KCORRESPONDENCE 0 0 . " B O  

DATE: October 13, 1997 

TO Distr ibution 

FROM: L. A. Pasquini,.779/886 Closure Proj, Bldg. 779, X3201 

SUBJECT: LESSONS LEARNED 779 PROJECT - LAP-157-97 

Ref: Occurrence Report RFO--KHILL-779 OPS - 1997-0024 

Attached is Building 779 Lessons Learned No 1997-0004 regarding a contamination 
incident after completion of glovebox operations in Rooms 154 and 160 in Building 779. If 
you have any questions regarding this occurrence, you can contact J. J. Mackin at extension 
8103, Pager 1702. 

RGW:ras 

Attachment: 
As Stated 

Distribution: 

c. A. 
P. J. 
S. J .  
S. M. 
P. B. 
J.  L. 
D. C. 
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Buescher 
Chadley 
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Fischer 
Hamrick 
Hunter 
Hyder 
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Mackin 
Moleff 
Rodriquez 
Ryan 
SaX 
Smith 
Stieff 
Truax 
Wolf 
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SSOCLATA 
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D. 
J. 
G 
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Bullock 
Clark 
Dichard 
Kell  
Korenko 
Raaz 
Swaim 
Wilson 
Wolf 

s9x 
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K - H  
K - H  
s9x 

Safe Sites of Colorado L.L.C.. Rocky Flats Environmental Technology Site, P. 0. Box 464. Golden, Colorado 80402 (303) 966-7000 



Lessons Learned 779-0004 

Modesty Clothing Discovered Contaminated 
Occurrence Report RFO-KElLG779OPS-1997-0024 

On 9/18/97, at approximately 1630 hours, after completion o f  glovebox bperations in Rooms 154 and 160, 
an Experimental Operator (EO) self monitored and discovered contamination on tlie extenor of anti- 
contamination clothing. A Radiological Control Technician (RCT) was called wlio performed a full body 
frisk and confinned 3500 disintegrations per minute (dpm) per 100 centimeters squared (cm2) of,alplia 
contamination on the exterior of the anticontamination clothing. The EO Supervisor, assisting with the 
same operation, was found to have 1100 dpm per 100 cm2 on modesty clothing and 400 dpin on 
papenvork that was being hand carried. The Supervisor’s contamination was discovered at fhe step-off 
pad. 

The Shift Manager was immediately notified who terminated glovebox operations in Building 779 and 
posted the two rooms for respiratory protection. Other personnel involved in the same operations were 
monitored with no contamination identified. The two rooms were surveyed and high volume air samples 
were taken to determine the extent of contamination. Surveys identified 6.000 dpm in  Room 154, on 
Glovebox 1364 gloves. 2,000 dprn was found in Room 160 on Glovebox 865 gloves and 800 dpni located 
on tlie floor. Tlie high volume air sampler and fised air heads in Rooms 160 and 154 did not iiidicatc 
elevated contamination levels. The source of the contamination was later identified to be a pin-hole i l l  

each of two gloves located on Glovebox 1364. The contamination was then tracked to Room 160, \\liere 
tlie EO entered Glovebox 865 gloves. Extensive surveys were taken in adjoining Iiallwaps and other 
suspect rooms (pathway the EO liad taken) with no fUrther.con~ilmination found. Precautionary nasal 
sinears were taken on tlie employees involved with no detectable levels of contarnination found. Tlie 
contaminated areas were deconned and the two degraded gloves on Glovebox 1364 were replaced. 

Fact-Finding and Corrective Action Meetings were held on Monday, 9/22/97, to determine the facts and 
corrective actions necessary to prevent recurrence. Glovebox operations were suspended until all 
gloveboxes in Building 779 were resurveyed and released by the Radiological Control Technicians 
(RCTs). The corrective actions are summarized below: 

Short Term Corrective Actions 

Verify that the combos and alplia mets used during this incident were operable and in-service 
Completed. 

Deteriiiine the age of the gloves currently in-use on Glovebox 1364, Room 154. Coinpleted 

lssue a Lessons Learned regarding cross contamination and the importance of utilizing correct 
surveying techniques. Completed. 

Conduct a briefing for all building personnel regarding tlie “Lessons Learned” from this incidcnt 
Completed. 

Replace the 2 degraded gloves on Glovebox 1364. Completed. 

Re-survey all gloveboxes in Building 779 before operators are allowed i n  the gloves. Completed. 

Remove the glove port covers from Glovebox 1364. Completed. 



Long Term Corrective Actions 

Several important lessons were learned as a result of this occurrence regarding the importance of attention 
to detail and adequate administrative controls. Because deactivation activities in Building 779 involve 
entering gloveboses which may have been unused for long periods of time, i t  is critical to raise the worker 
awareness to cspcct possible degradation of the glovebox gloves and to use strict attention to detail when 
working with these gloves. 

Evaluate the practice of taking of f  personal articles at the step-off pad before monitoring 

Strict attention 10 detail is mandatory by personnel entering gloves which may have aged and been 0 1 1  

gloveboxes for long periods of time. Both operators utilizing the gloves and RCTs surveying the glo\jcs 
should espect degradation and treat the gloves with that in mind. To prevent further coritarninatiori Troll1 
possibly degraded gloves, glovebox entry was prohibited in Building 779 until each glovebox was 
resurveyed and released by the RCT. Tlie RCT perfonned a thorough survey of tlie glo\*eboxes including 
surveying between the glove fingers where degradation is most likely to occur. Additionally, the glove 
port covers \\.ere suneyed, proving that they also were a source of hidden contariiinalion. The 
contaminated port covers were removed and packaged as contaminated waste per plailt procedures Tllc 
remaining port covers were removed to prevent further hidden contamination problems. 

Enliariced auxeness by the operator must be used while self monitoring when exiting glovebos gloves. 
Past contamination problems in Room 154 were known because of the properties associated with Iiydridc 
operations i n  Glovebox 1364. On 9/18/97, upon exiting Glovebox 1364, the EO monitored his Iiands 011 

the alplia riiet arter removing his hands from each glove. The EO then proceeded to tlie conibo IOciiIed 
outside Rooni 154. Finding no contamination at the alpha inets or the combo, the EO then procecded 10 

Room 160. \\liere lie entered the gloves in Glovebox 865. Upon finishing his work, lie exited the gIo\les 
and checked Iiis hands on the alpha met located on Glovebox 865. Again. finding no contaniinatio~~. hc 
proceeded to the conibo located at the entrance of Room 160. This time, however, contamination was 
detected at the conibo arid he called for a RCT who performed a full body frisk. The RCT identified 3500 
dpin of alplia contamination on tlie Eo’s anti-contamination clothing. While the EO liad used tllc a l p l ~ ; ~  
met and conibo to self monitor, he did not pick up any containination until frisking himself for the fifth 
time. It is possible for alpha particles to become entrapped between tlie folds of anti-contaminatioii 
clothing. I t  is very important, therefore, to monitor slowly and ensure every fold of clothing is adequ2itely 
monitored. Additionally, it is important to monitor between the glove fingers \\.here contaminatioii is 
most likely to occur. 

To assure tlie operability of the instruments used by the EO, the in-service dates were verified ctirreiil 21s .I 
corrective action Operability checks are performed daily witli a source check III Building 779 by a11 
independent organization. No discrepancies were found. To disseminate the iniportance of atteiit ion In 
detail by all personnel entering gloves and all RCTs surveying gloveboses, a “Lessons Learned” briefing 
was developed and implemented to building personnel. Additionally, the “Lessoas Learned” ineiiio IS 

being distributed to Site personnel who may benefit most from the infonnation 

Adequate adniinistrative control is mandatory to effectively control contamination especially in the era of 
deactivation \vIiich includes the unexpected or unknown. The manufacture date of tlie degraded glovcs 011 

Glovebos 136-1 \\’as 1992. With no required formal system at the Site to inspect or periodically cli;ing~ 
out glovebox gloves i t  is critical for each glovebox worker to personally inspect gloves prior to using t k m .  
It is especially iniportant to inspect for contamination, degradation, and manufacturing dates. If a glovc is 
suspect, they should be replaced with new gloves prior to working in the glovebos. Finally, the ciirrcill 
practice of taking off personal articles at the step-off pad is being evaluated to determine its adequacy. 
The Supervisor niay have cross-contarninated her inodesty clothing with the contaminated papenvork 
while self monitoring. For radiological controls to prove effectual, administrative controls must be 
adequate and strictly followed by personnel. 



INTEROFFICE CORRESPONDENCE 

DATE: October 22, 1997 

TO : Distribution 

FROM: 

SUBJECT: LESSONS LEARNED: LOW-LEVEL WASTE CRATE MOVED VIA FORKLIFT 

J. J. Mackin, Facility Manager, SSOC, 6 

NOT ACCORDING TO PROCEDURE, 

LESSONS LEARNED: 

When interpreting the requirements of the Rocky Flats Transportation Safety Manual, personnel 
should be aware that the transportation definition of Hazardous Materials, unlike the Resource 
Conservation Recovery Act (RCRA) definition, includes radioactive as well as other hazardous 
materials. This definition, therefore, prohibits transportation of low-level radioactive waste crates 
between buildings via forklifts. 

Violation: On September 30, 1997. during a procedure review by Facility Management, it was determined 
that a procedural violation had occurred when a low-level radioactive waste crate was transported 
between Buildings 779 and 776 using a forklift. The Onsite Transportation of Hazardous and Radioactive 
Materials Manual, 1 -T93-TRAFFIC-I 10, prohibits the use of forklifts for transporting hazardous materials 
over or across roadways shared with vehicular traffic. 

Background: 

The low-level waste crate was scheduled to be transported via a closed truck at 0830 hours on 9/30/97; 
the truck did not arrive as scheduled. Trucking was rescheduled for 1330 hours that afternoon but again 
did not arrive as scheduled. Facility Management requested assistance from the responsible site 
organization to aid in transporting the waste crate. Because several roads were closed which limited 
trucking from entering the Protected Area (PA), Facility Management asked the Traffic authorities if they 
could move the waste crate via a forklift to the receiving building, which was nearby. 

Upon verifying that a qualified forklift operator was available and the waste crate was low-level.radioactive 
waste and not hazardous .(per RCRA) , the Traffic authorities concurred with Facility Management that 
moving waste crates was an acceptable past practice at the Site. Facility Management interpreted this 
information to mean they had the authority to move the waste crate from Building 779 to Building 776 via 
the forklift. The crate was then moved via a forklift by a qualified forklift operator with the use of spotters. 

, 

After the waste crate was transported via the forklift, further review of the Rocky Flats Transportation 
Safety Manuals by Facility Management, revealed that the manual definition of hazardous material 

276 



Distribution 
October 23, 1997 

Page 2 
JJ M-230-97 

included radioactive material (see Transportation Manual, 1-T91 -TRAFFIC-1 00. Section 4, Definitions). 
Specifically, the definition says, “Hazardous material ... is an all-inclusive term which covers radioactive 
and other hazardous materials ... . When asked by the Traffic authorities if the waste crate was 
hazardous, Facility Management, however, used the common and known definition as defined by the 
Resource Conservation Recovery Act (RCRA). Hazardous waste per RCRA as cited in the 1 -C75- 
HWRM-03, Hazardous Waste Requirements Manual is defined as any solid waste or waste-like material 
that exhibits a hazardous characteristic identified in the regulations (Code of Colorado Regulations, 6 CCR 
1007-3) or that is specifically listed as a hazardous waste in the regulations. Because the low-level waste 
crate was not defined hazardous by the RCRA definition, the interpretation by Facility Management was 
that the crate was not, in fact, hazardous when referring to it in regards to transportation policies at the 
Site. 

Root and Direct Cause: Policy not adequately defined, disseminated, or enforced 

Section 5.3, Loading/Unloading and Tie-Down. of the On-Site Transportation of Hazardous and 
Radioactive Materials Manual provides specific instructions under the Note on Page 15: Forklifts shall not 
be used as a means for transporting hazardous materials over or across roadways shared with vehicular 
traffic. Facility Management used the commonly known RCRA definition to interpret that the low-level 
radioactive waste crate was not hazardous, but indeed, was radioactive. The note was determined to 
apply to hazardous materials and, therefore, not radioactive materials. The definition section in the On- 
Site Transportation of Hazardous and Radioactive Materials Manual refered the user back to the Rocky 
Flats Dictionary and Section 4 of the Transportation Manual, l-T91-Traffic-100. While this procedure was 
also contained as a procedure in the Rocky Flats Transportation Safety Manuals, it was a stand alone 
procedure. As a corrective action, a lessons learned memo has been disseminated to appropriate 
personnel who may engage in similar transporting activities. Additionally, the On-Site Transportation of 
Hazardous and Radioactive Materials Manual is being revised to clarify the definition of hazardous 
materials. It is critical that the procedure clearly states that the requirement for movement by a closed 
truck (not forklift) applies to both hazardous and radioactive material. 

Corrective Actions Taken or Planned: 

1. Develop and disseminate a “Lessons Learned” memo emphasizing the importance of researching 
all applicable procedures before transporting low-level radioactive waste. 

2. Revise the On-Site Transportation of Hazardous and Radioactive Materials Manual to clarify 
definition of hazardous materials (specifically, that hazardous materials includes radioactive 
material). 

29 7 
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PRACTICES TO BE IMPROVED UPON TO INCREASE SAFETY: 
> Ensure First-line Management does not allow practices that may result in an injury by their 

personnel they are supervising. 
9 Have Superintendents and Foreman of Building Trades be RFETS trained to ensure they 

know the requirements of the Site (i.e., following work packages, following safety practices 
already identified through Lessons Learned, etc.). Make training for Superintendents and 
Foreman of Building Trades more rigorous to ensure they understand IWCP process, etc. 

9 Increase awareness of RFETS first-line managers to the conditions of demolition (Le., 
increased dust); and increase awareness of Trades to the hazards present at RFETS and the 
requirements in place to protect them and the environment (Le., metals like mercury, 
corrosive chemicals, IWCP packages, etc.) 

> Temper the last minute pushing so hard for Performance Measures. 
9 Follow IWCP packages accurately 
9 Although we have policies against unsafe acts, it doesn’t appear that we enforce them on the 

same plane that we enforce training no shows, traffic violations, etc. 

SAFE PRACTICES OBSERVED: 
> Craft very good about coming and questioning if they do not know if they are doing something 

the correct way, or if a forklift is operable, etc. 
> Trades will come and question if they do not know if a metal is hazardous, etc. 

ARE PERSONNEL AWARE OF SAFETY INDICATORS: 
> Stop signs grab attention 
> Rewarding with donuts when no first aids is a very good indicator and grabs attention. 

Suggest though that in All Hands, do a slide that shows the occurrences, and indicate period 
that their performance is being rewarded. 

> Safety Indicators are published on the boards, but do not mean as much. Charts do not 
mean as much 

9 Personnel do hear about Site accidents through Lessons Learned, ISM board, etc. 

PRACTICES TO BE IMPROVED UPON: 
9 Site communication and integration of communication between companies. Used to have a 

vehicle to pass out information for Site employees about where to go for information. etc. NO 
such vehicle is being used throughout plantsite anymore. Inadvertently step on another 
person’s jurisdiction, but not made aware of the requirement. 

9 IWCP Procedure has just been revised, but the JHIT is too restrictive, accomplished too early 
in the planning process, and not functional. AHA more in tune to actual work being done. 

9 The way the Plant handles the First Aid situation. It is a requirement to send each hang-nail 
and scratch to Medical for a first aid (even though individual may have done at home). It may 
become a vehicle for a person to get out work for an afternoon, if they are so inclined. 

SPECIFIC SAFETY CONCERNS FOR 779 AREA: 
> Movement of Pedestrian Access Gate to west side causing issues: 

9 Ensure exterior 705 light on to illuminate pathway for walking from guard shack to work 
9 Put more sand/gravel around guard shack, muddy and slippery 
P Water downspout from 778 pushes water across the road between 778 and 705, very 

slippery in winter and snow. 
9 Slow down forklift 
9 Slow down security vehicles 
P 
9 

Correct poor housekeeping that is occurring in 8779. 
Work on communicating two different cultures to workers: 
9 The Construction culture that is dusty and “bang and go” 
P The RFETS site culture that is clean and neat because of working around GBs and 

hazardous items. 



GENERAL COMMENTS: 
> Working safety is each individual’s personal responsibility. Do not always blame on someone 

or something else 
P Work on Site communication, and general communication. 
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Safety Fact Finding 
Lessons Learned Meeting 

January 27,1998 
779 Closure Project 

Background of Task and Activity 

As three workers were loading stainless steel plates on and off of cart, the worker steering 
the cart attempted to move the cart closer to the work location, however, the other two 
workers were unaware of this movement and as they turned around, the plate was falling 
and the two workers attempted to catch the plate causing hand bruising and smashing of a 
thumb. 

PPE Utilized 

Safety glasses with side shields 
Leather gloves 
Normal work coveralls 
Safety shoes 

Extent of Injury 

One worker smashed his thumb and one worker bruised his upper hand when attempting 
to catch falling plates. This was a medical first aid and no restrictions were warranted. 

Root Causes 

Lack of communication 
between workers 

Need additional person to help unload plate 

Uneven pavement causing cart to move Wheels on cart swivel causing cart to tilt 

Corrective Actions 

A fourth person is to be utilized to help move plates (Implemented) 
A forklift is now used to move plates in a lot of cases 
Communications and attention to detail will be continually improved by awareness 
programs (Implemented) 
Utilize C-Clamp on carts (Implemented) 
Inspect and evaluate utilizing different cart 
Ensure pre-evolution briefings include cold side work 
Tape metal edges of sheet metal (Implemented) 



Safety Fact Finding 
Lessons Learned Meeting 

February 10,1998 
779 Closure Project 

Background of Task and Activity 

As workers were placing non skid material on plates on the floor in the 779 annex 
hallway, one worker who was bending down stood quickly up and bumped his head on an 
electrical box. This resulted in the worker receiving three stitches in the head region. 

PPE Utilized 

Safety glasses with side shields 
Leather gloves 
Noma1 work coveralls 
Safety shoes 

Extent of Injury 

One worker received three stitches in his head as a result of hitting his head on the 
electrical box. This was a recordable injury, however no work restrictions were placed on 
the individual. 

Root Causes 

Lack of communication among workers No bump caps or hard hats utilized 

Workers not aware of surrounding conditions Buddy system not utilized h l l y  

Corrective Actions 

Possible use of safety monitors for each work crew 
Utilize the buddy system more effectively 
Utilize hard hats or bump caps 
Pad electrical panels and boxes 



Safety Fact Finding 
Lessons Learned Meeting 

February 18,1998 
779 Closure Project 

Background of Task and Activity 

As workers were uncoupling pipe pieces with a crescent wrench, problems were 
encountered during the uncoupling phase and the two workers decided to leave the work 
area and regroup. As the workers were getting out of their crouched positions, one 
worker hit his head on a piece of support metal attached to the glove box. This resulted in 
the one worker receiving a laceration on his head. No stitches or restrictions were 
required. 

PPE Utilized 

Safety glasses with side shields 
Leather gloves 
Normal work coveralls 
Full set of anti-c clothing (Excluding respirators) 
Safety shoes 

Extent of Injury 

The one affected worker was taken to medical, examined and released. 

This was a first aid injury, and no work restrictions were placed on the individual. 

Root Causes 

Glovebox edges and support pieces not taped or covered 

Lack of communication among workers No bump caps or hard hats utilized 

Workers not aware of surrounding conditions Buddy system not utilized hlly 

Corrective Actions 

Utilize the buddy system more effectively 
Utilize hard hats or bump caps 
Pad sharp edges on glovebox and support pieces 
Improve IWCP walk downs to identify sharp edges and support pieces attached 
to the glove boxes and other hazards in the immediate work area 



LESSON LEARNED: 
Fall protection planning does no good if the worker doesn’t apply i t  on the job. 

Lesson Learned Number: SSOC -98-003 Date: February IO, 1998 

Description of Event: 

A maintenance electrician was standing on top of an 8-foor high control cabinet, without lnll protection. 
pulling wire through a conduit when he lost his balance He grabbed a fire spnnkler pipe for suppon. but i t  

gave way, and he fell from the cabinet, severely spranrng his ankle 

At a Fact Finding Meeting on the incident. the following information was provided: 

The work package contained directions on the use of fall protection. 
A Job Hazard Analysis identified the need to evaluate rhe need for fall protection. 
Although no Pre-Evolution Brief was given on the day of the incident because the same 
people were continuing the work, a pre-job brief was given at the job  site that included fall 
protecrionhamess tie-off requirements. The worker that fell did not attend the brief. 
Fall protection equipment was in  the room and available to the worker. 
Thc wire being pullcd was the last one to complete the job. 
The worker was aware of fall protection requirements, but chose to ignore them as he focused 
on gcrting the job done. 

Follow-up Actions. 

All ( . I (  i l i t t c ~  L\)nductcd rl review of currenr maintenance and construction projects w i t h  rcbpcct to fall 
proiccrion and work at elevated heights Deficienciec fniind include [he following 

Toe boards missing from scaffold5 
Fixed ladders nor installed on scallold.\ 
Hard har areas not properly posted 
Laddcrc not properly srowed when not i n  use 

LESSONS LEARNED STATEMENT: 

Safety is a constant. It  must be on everyone’s mind, all the time. ‘I’his incident is a 
good example of the worker losing focus on safety for just a short period of time, but 
the result was an injury that could have been much more serious. Safety awareness 
must remain at the forefront, from initial planning to the conipletion of the job---no 
exceptions allowed. 



Lessons Learned / Generic Implications 
gad INFORMATION DISTRIBUTION Date: 2/24/98 , 

I ACID SOLUTJONS REACT WITH STAINLESS STEEL TO I 

- KAISER. HILL 

GENERATE HYDROGEN 

Description: 

Recently, in Building 771, an explosive concentration of hydrogen was discovered in a piping 
system which had been operationally empty and stagnant for 20 years. In this case, a 
chemicalkorrosion reaction involving oxalic acid with stainless steel pipe generated hydrogen. 

Specifically, during a Tap and Drain operation of an oxalic acid piping system in Building 771, 
hydrogen in excess of 20% was unexpectedly encountered during the draining. Facilities should 
use the provisions of Standing Order 40, Hydrogen Control Safety Requirements, when 
breaching any acid system piping. 

Acid dissolution of stainless steel occurs relatively slowly; however, the stagnant conditions 
which existed for a long period of time in Building 771 were sufficient to generate hydrogen. 
Even weak acid solutions in stagnant dead legs (e-g., .5N oxalic acid) can lead to hydrogen 
generation over a period of time. 

Generic Implications I lessons Learned: 
Acid allowed to set stagnant in stainless steel lines can generate hydrogen over a period of 
time. 

Utilization of chemical experts during planning processes may reduce the potential of 
encountering unexpected hazards. 

1 

Questions? Contact K-H LUGI Program Personnel: I Jim McLauqhlin. X3471 Dave Steinman, X5986 FAX: 4960 I 
The information contained in lhis documenl was released pursuanl lo the duties of discbsure as required by Federal and Stale taws and regulalions. of DOE Orders 
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Lessons Learned / Generic Impfications 

Chain buckets can prevent hoist chains from contacting loads and becoming tangled on 
protruding bolts. 

II IN FORMATION DISTRIBUTION Date:  2/5/98 II 
L I 

Document ID: 1998-RL-HNF-0004 SD-98-393 ] 

Subject: Handling drums safely 

THREE RECENT INCIDENTS OF DROPPED WASTE DRUMS HAVE 
HIGHLIGHTED THE NEED FOR A SAFETY REMINDER ABOUT HOISTING 
AND RIGGING. 

Description: 
Lessons Learned Bulletin 1997-RL-HNF-0039 described an event resulting in an injury. 
A drum being lifted with barrel hooks on a continuous-loop sling struck an obstacle 
while being loaded onto a truck and dropped to the truck bed. A worker on the truck 
was injured when he fell to the ground while avoiding the falling drum. 

In another drum handling operation, the bolt on the lid clamping-ring became entangled 
in the free end of the hoist chain. The free end of the hoisting chain was traveling in 
the upward direction as the drum was being lowered. The load weight was relieved from 
the rigging, the hooks disengaged, and the drum dropped six to eight feet. There were 
no injuries nor spread of contamination. The hoist was not equipped with a chain 
bucket to collect and feed out the free end of the hoist chain. 

Recently while off-loading waste drums from a covered van in the Central Waste Complex, 
a drum was pulled off its pallet by a rope extension on the pull-down strap on the 
rOll-Up door of the van. 
has a strap hanging from the bottom of the roll-up door which the drivers/operators 
reach to close the door. This particular van had an additional rope with a loop at the 
bottom attached to the strap to make it easier to reach from the ground. The "eye" of 
the rope caught on the bolt in the lid band of a drum closure and dislodged the d r u m  
from the pallet causing it to fall to the ground. 

No release or injuries occurred. This type of van typically 

Generic Implications / Lessons Learned: 0.. ..... 
Proper rigging equipment must be used, procedures must be followed, and safe lifting 
practices must be observed to prevent dropping drums. 

D r u m  lifting devices which depend on friction or hook engagement may release their load 
if the drum weight is relieved while the drum is being handled. 

Trucks and vans used for transporting waste should not have any loose ropes attached to 
the roll-up door strap. 
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Lessons Learned I 
Generic Implications 

NEVVSLElTER 
LUG1 Document Number: LL-98-002.NL 
February, 1998 

Equipment Rolls Off Dock 
Dave Steinman 

Always block or brake equipment on wheels to prevent unwanted motion. 

On September 16, 1997, a piece of laboratory equipment rolled off the loading dock at Oak 
Ridge. The equipment was damaged beyond repair. Personnel had not blocked or secured 
the equipment, which was on wheels, because they believed the dock was level. By the time it 
was discovered that the equipment had begun to roll down the slight incline of the dock, it was 
too late to stop the accident. 

Other incidents have been reported where failure to block or secure equipment has resulted in 
an accident: an unoccupied forklift parked on an incline rolled backwards when the brakes 
failed; a vehicle, parked without the emergency brake engaged, rolled down a hill damaging 
the vehicle; unsecured equipment on wheels rolled off a truck-bed during transport. 

For your safety, and the protection of equipment for which you are responsible, don't assume 
any surface is level, and always secure rolling or wheeled equipment when unattended. 

Source: DOE Lessons Learned List Sewer, Item: L-1997-OR-LMES-ETTP-1201 

Good Practices Pay Off 
Dave Steinman & Jim Mctaughlin 

Good work habits and procedural adherence are important tools for personal safety. 

Item 1: 

At RFETS, on December 22, 1997, activities commenced for consolidating and re-containerizing 
historic environmental non-radioactive samples stored in a cargo container. As a precaution, the 
Preliminary Hazard AnalysidActivity Hazard Analysis specified surveys and personnel monitoring 
be performed. During the work evolution, a container was discovered with the handwritten words 
"High Level" on it. 

Surveys found elevated levels of alpha contamination. 
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A pause work was initiated, personnel monitored out of the immediate area, and Radiological 
Engineering was contacted to evaluate conditions and identify appropriate radiological controls. 
RMRS management issued a Stop Radiological Work order pending further evaluation. 

Source: F. P. Hughes letter, FPH-151-97. 

Item 2; 

On January 10, 1998, Electrical workers at Savannah River discovered 120 volts on terminal 
blocks while performing voltage checks prior to replacing terminal strips in an electrical cabinet. 
Workers recognized the difference between what they found (120v) and what they expected to 
find (Ov). Work was stopped at the'appropriate time-before getting hurt. The Lockout Tagout 
(LO/TO) on the Work Clearance Permit was inadequate. 

Source: ORPS Notification Report SR-WSRC-ITP-1998-0003 

Summary 

By following procedures and carefully comparing observations with expectations, personnel in 
these two situations were able to avoid significant consequences. It may be tempting, at times, 
to assume all hazards are neutralized, or that all eventualities have been considered, especially 
when time is short. However, there have been too many instances of equipment being found in 
unexpected conditions to justify such an assumption on your part. 

The people involved in these two cases acted properly, stopping work until the hazards were 
abated. These good work habits and procedural compliance actions are examples of the safety 
attitude we desire at RFETS. 

For additional information contact: 
KAISER-HILL LUG1 PROGRAM TEAM 

Bob Dichard Mgr. LUG/ & OR Oversight X3112 
Jim Mcbughlin, Sr. LUG/ Analyst X3471 
Dave Steinman LUG/ Analyst X5986 



Lessons Learned / Feneric Impfications 
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L KAISER HILL 

[ SO-98-569 Document ID: RL-BHI-DND-19984001 (2-14) 

Subject: ARA Entered Without Respiratory Protection 

CHANGING WORK CONDITIONS WERE NOT 
INCORPORATED INTO WORK'PACKAGE LEADING TO 
A NEAR-MISS SITUATION. 

Description: 
On February 18, 1998,at the Hanford Site, two workers inadvertently entered a posted Airborne 
Radiation Area (AW). Two electricians were relocating temporary power cables, which required 
them to pull the cables through a room posted as an ARA. Neither worker recognized the 
posting prior to entry. One of the workers noticed the posting the next day when they were 
preparing to resume work on the same task. 

The original work scope did not require entry into an ARA. Equipment failure necessitated a 
change in the work plan, which required workers to enter the room posted as an ARA. Change 
to the work package was not conducted per the established procedures. As a result of this 
problem, radiological engineering was not given the opportunity to review the revisions 

Generic Implications / Lessons Learned: 
Walking down jobs prior to commencing work could help identify conditions that have changed 
since the task was planned. 

Taking time to review postings before entering different rooms or areas, especially in nuclear 
facilities, may prevent potential serious consequences. 

Questions? Contact K-H LUG1 Program Personnel, [ Jim McLauqhlin. X3471 Dave Steinman, X5986 FAX: 4960 

The information contained in this document was released pursuant to the duties of d-kcbsure as required by Federal and State taws and regulations. M Ordm 

@ 
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. I ,  

SAFETY GOALS AND 
INCENTIVES 

Each week we go with (0) first aids and (0) recordables - We will 
have a cakekoffee party the following week at the 750 cafeteria 
after the all hands meeting 

Each month we go with (2) first aid cases or less and (0) 
recordabks we will have a pizza party for all 779 Project 
employees in room 115 

Each quarter we have (4) or less first aids and (0) recordables 
we will have a prime rib dinner in the cafeteria ! 

Remember : We win as a team and lose as team ! 

Mike Korenko 
Kelly Trice 
Charlie Wolf 
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Safe Sites of Cobdo (I Rocky hfo~nisin Remediarion Services 

779 Closure Project 

INTEROFFICE CORRESPONDENCE 

DATE: February 9, 1998 

To: Distribution 

FROM: H. C. Wolf, 779 Closure Project, Bldg. 779A, X7184 
K. D. Trice, Deputy Manager, 779/886 Closure Projects,Bldg. 779A, X6383 

SUBJECT: LESSONS LEARNED FROM TRAINING PERFORMED ON GLOVEBOX 225 - HCW-007-98 

A Lessons Learned session was held at 12:30 on Tuesday, February 3, 1998, regarding training 
performed on Glovebox 225 in Room 157, Building 779; as part of the 779 Cluster Closure 
Project. The following comments were provided by Teams and Job Supervisors performing 
training: 

1 .  

2. 

3. 

4. 

5 .  

6 .  

7 .  

8. 

9.  

Tape openings on coveralls (sleeves): the gloves slide down on the coverall so 
recommend taping sleeves. 

Size Reducer for Air Mover: The air mover outlet is larger than the hose. Have asked 
sheetmetal to adapt the air mover outlet. 

Label Air Mover - Direction: The air movers are not labeled with directions. Have 
asked the painters to place directions on air movers. 

Metal Springs - be aware: All boxes will have metal springs in the back of the box, 
ensure all personnel are aware they are there. 

Metal Grinding - Full Face: Even though all workers are wearing safety shields and 
glasses with side shields, recommended to do in full face because of the airborne 
"dust" that occurs with grinding. 

Sharp Edges - holder: There are such sharp edges when cutting with the nibbler, have 
asked the carpenters to fashion a holding device made with a hockey puck. We will put 
a deep groove in the hockey puck to hold the cut edge of the stainless steel. 

Housekeeping: We need to clean chips up as soon as possible so the nibbler tool can 
work properly. Need to clean the box before and after a job. 

Padding sharp edges at the end of an evolution: This is a very good practice and we need 
to keep padding sharp edges with kemwipes and tape. 

Stick to Plan - Competition: It is very important for each individual to know what 
their role is at the pre-ev and then stick to the plan. Any personnel changes should 
occur from higher Supervision and be kept to a minimum. 
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IO. Design Pattern on the Box: It is recommended that we set out a basic design pattern for 
cutting the boxes. 

11.  Communication: This is a problem with the tents. Can’t hear from outside to inside the 
tents. Hoss Brown is checking with some vendors to see if a wireless communication 
would be available to go into our PPE. It will be important to check with the RFETS 
Fire Department to ensure that any new equipment is acceptable for use at RFETS. It is 
also important to have complete communication between the teams. For the training, it 
wasn’t clear where one team ended and one began. It is important to communicate 
between teams as well to let other teams know when you’ve had a problem or success 
with a particular way of doing business. 

12. Staging Items: It is important to get everyone on the Team in the back area where they 
are going to work and stage any tools they may require before starting to work. 

13. Follow Pre-ev Assignments: This is connected to the “stick to the plan.” We need to 
follow them so everyone is aware what everyone else is going to be doing. 

1 4 .  Invite Proper Personnel to Pre-Evs (Rad Ops): 
associated with the evolution be present at the Pre-Evs. It is extremely important for 
Rad Ops supervision to‘be present. They need to interface with the RCTs to ensure they 
are aware of what is going to be done. It is proper to invite the RCTs as well. 

It is important that all individuals 

15. Plastics pens for Nibbler: Recommend obtaining plastic to be put under the Nibbler so 
the chips would fall into the “pen” and be contained. It would eliminate stepping on 
them and grinding into the floor. 

16. Spray Nibbler with soap (cooling): The Nibbler gets hot and needs to be cooled with a 
mist. 

17.  Tool use (sawsalls, nibblers, 18 tooth blades): Watch your usage, if you don’t fully 
understand how to use a particular piece of equipment, ask. In particular, it was 
observed that users would wiggle the nibbler when it got into a bind--this is improper 
usage. Just let the nibbler work for you, don’t try to hurry it in any way. 

18.  Job Supervisor/Rad Supervisor Air Mover: It is was observed that the air mover was 
shut on and off during evolution. If someone wants a change in the air mover, notify 
their supervisor and have the supervisor make the decision to change. 

19.  Check extension cords: Check cords for the correct amperage, if not correct, we will 
ensure you get correct cord for the job. 

20. Strap box to lift tables before size reduction: The job works better if box is secured, 
ensure this is done before starting work. 

21.  Wire valves shut: Valves should be locked ouvtagged out, handles removed, or wired 
shut before starting job to ensure their is no inadvertent change of handle location. 
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22 .  Cords - Buddy System: Use the buddy system to ensure no one gets tangled up in the 
cords being used on the job. Each of you that are working with the equipment should 
have an individual behind you making sure cords are moved as operator moves. 

23.  Place work at easy access level: Place any work you will be doing at the proper access 
level so there is no unnecessary bending before working. 

2 4. Inadequate Surveys: Ensure points and materials are verified during survey. 

2 5 .  Tent - RCTs: Be sure that there are two RCTs located inside the tent. It works better 
for workers. 

2 6 .  Loose items: It would be extremely beneficial if any loose items, capital equipment, 
etc. were removed from the rooms where work is to take place. Some of the rooms, 
like Room 160, are so crowded with capital equipment (which is tagged for removal) 
that it is difficult to move around. 

2 7.  Training on Gloveboxes: Several team members and some supervisor’s felt they did not 
have enough training on the glovebox before starting any hot. Would like more time to 
train on gloveboxes and conducting Pre-Evs for jobs. 

2 8 .  Tape wheels: When wheeling from one room to another, it is important to tape the 
wheels to ensure any contamination is not being spread. 

2 9 .  Walkdowns: Ensure teams talk amongst themselves during walkdowns to explore all 
possibilities and work the job through during the walkdown. 

30.  IWCP Missing Pages: Some pages were missing from the IWCP. This is a waste of time 
for the team members and it is important to ensure the pages are all present in the 
packages. 

31. Tasks: It was recommended that Teams finish the tasks in one room before going into 
another. 

The following comments were provided by Management evaluating the training and observers 
present: 

1. It is warm in the back area and it is easy to wipe your brow, etc. Ensure you have an 
RCT check your hands before touching an area of your body. 

2.  There will be several people working in a small area together. Ensure you are aware 
and know what everyone is doing all times. Don’t hurry and be safe. 

3. There was a miscommunication between Rad Ops supervisors and RCTs and the intent of 
certain steps or actions. Rad Ops needs to be present at all Pre-Evs to preclude this 
from happening. We don’t want any misinterpretation of the RWP. If RCTs are not 
exactly sure of the situation and what is expected of them, ask supervision. 
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4.  If you notice any CSOLs on boxes or wherever, ensure you notify your job supervisor 
or management to get in touch with the proper individuals to de-post that area or box. 

5 .  When developing the IWCP packages, some steps have been left up to the Job 
Supervisor to determine. However, it was a concern if this had been communicated and 
if steps are indeed taken by supervisors to ensure safe work. One of the instances of 
this is work with leaded gloveboxes. Are you going to remove lead from the gloveboxes 
inside the tents or outside in the size-reduction room. The general consensus was that 
this should be left up to the Team and Job Supervisor to determine on a case-by-case 
basis. This action will be accomplished as the Team desires to do it. Just be aware that 
if  situations change (i.e., contamination found underneath lead) that you are prepared 
and have a plan for changing your strategy as well. 

6 .  Ensure any Hold Points are identified in the packages--where Rad Ops needs to be 
notified, etc. All personnel working with the package need to know where these Hold 
Points are. 

7 .  Management observed that the turnover between Crew Leaders and Foreman was not as 
good as it could be. It is important in these instances to have face-to-face time or sit- 
down time with the turnover supervision. 

8 .  When Foreman are conducting their Pre-Evs, management recommends that the Pre- 
Ev be more detailed to the work being conducted. It is necessary to understand what is 
realistic and what is not. It is important to also understand what did work well, as 
well what didn’t. 

9.  While doing bagouts in Room 220, Glovebox 463, a HEPA filter fell out. Be sure to 
check the magnehelics and exhausts before starting work. 

10.  Rad Ops Supervision announced that they will start planning drills for emergency 
situations while in glovebox training. On the spot remediation will be conducted so that 
the drills are “training” as well. 

Questions were raised from the floor and included the following discussion: 

1. It was understood that the training box would be totally set up like a hot box. 
Recommend that it be more realistic if this is the case. For this particular training, it 
was agreed to by management before starting training to relax some of the 
requirements to save individuals from heat stress, etc. This apparently wasn’t 
communicated to all individuals doing training. Management still feels that subjecting 
personnel to full face when just practicing is exposing them to the risk of heat stress 
unnecessarily; however, it will be possible to incorporate more of the other tasks into 
this training to make it more realistic. As these decisions are made by management, it 
is extremely important to communicate to the individuals exactly what is simulated 
and what is not. 
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2 .  

3 .  

4. 

5 .  

6. 

7 .  

8. 

7 .  

There was a concern expressed about the asbestos contained in the glue used in the 
gloveboxes. Even though past experience on Site indicates the asbestos level is very 
low, recommend that samples be taken of the glue before going any further. Safety 
Supervision assured that this would happen. 

Fall Protection: Can we acquire additional man-lifts? If we do acquire man-lifts, 
ensure that training is properly performed on them. The requirements states that it 
must be a trained operator and trained spotter below for operation. It was also pointed 
out that training must be accompanied by a medical surveillance. 

Nibbler, can we build a deflector? It was explained by others experienced with 
working with the Nibbler that deflectors do not work. It was suggested using fire 
retardant mats to put on the floor under the grinder and saws. They would be 
inexpensive and could be destroyed after the job. Management is going to check this 
out. 

Several comments were made about the excess capital equipment located in the rooms 
in which the Teams will soon be working. It was requested that we be able to remove 
that from the building, certainly from the area because it adds to the congestion. 

Team members asked about the tents. One of the tents is here and will be set up in 
Room 150, the first room for size-reduction use. 

The filters on the housing were questioned. Are they the same size as in J-Mod? Yes. 
Hoss explained that they are doing some research filters in the houses. They are going 
to pull pre-filters to see what kind of airflow occurs. We could go to 24x24 filters 
but they are hard to get rid of. The plan is to have two air movers on a house to pull 
air down to the bottom. 

Are RCTs going to be assigned to Teams. Yes that is the plan. The only exception will be 
when starting work with Supplied Air. There may be some movement between Teams 
at that time due to the experience of RCTs with Supplied Air. 

Can we order scaffolding. Hoss reported it has already been ordered 

The Lessons Learned discussion was a successful interchange of information and good 
information has surfaced. This letter will be distributed to all of the D&D workforce. The 
training rosters of attendees will be filed in the official file with this letter, along with a copy 
of the Activity Oversight Report from Kaiser-Hill. If you have any questions, please contact 
Rick T. Von Feldt at extension 6830. 

ras 

Distribution w/o A tc h : 
J. A. Bahl, SSOC T. Goff,SSOC C. Lee, RMRS E. P. Schweinsberg 
M. E. Brown, RMRS K. Harrawood, SSOC D. L. Mott, SSOC K. Trice, RMRS 
L. A Burke, SSOC M.E. Hickman, RMRS T. Sangaline, RMRS R. T. Von Feldt, SSOC 
B. Fricks, RMRS M.K. Korenko,SSOC R. A Schommer, File H. C. Wolf, SSOC 



779 Closure Project 

INTEROFFICE CORRESPONDENCE 

DATE: February 24, 1998 

To: H. C. Wolf\ Deputy 779 Closure Proj Manager, Bldg. 779A, X7184 
79 Closure Proj Manager, Bldg. 779A, X6383 

FROM: R. T Manager, Bldg. 779A, X6830 

SUBJECT: MINIMUM REQUIREMENTS FOR D&D ACTIVITIES INVOLVING GLOVEBOX GLOVES AND 
BAGOUT BAGS - RTV-003-98 

This memorandum is to define minimum requirements for working in gloves while performing 
D&D activities in Building 779. To minimize the risk of contamination incidents from glove and 
bag failures, the following precautions shall be taken: 

1. 

2. 

3 .  

4. 

5.  

ras 

cc: 

All gloves identified as having defects while performing 4-D18-FO-0010, Section 
6, will be changed prior to use. This procedure is a prerequisite prior to 
performing glovebox activities. 

All gloves used to perform size-reduction activities greater than 2-years old will be 
changed prior to use. 

Gloves not intended for size-reduction activities, ;.e., bagouts of loose materials 
(combustibles, metals, etc.) will be changed after a 5-year period. 

Gloves not intended to be used for size-reduction activities or bagout operations will 
be removed from service, Le., taped or blanked over. 

Bagout bags on gloveboxes that do not currently have a date of when installed will be 
changed prior to performing bagout operations. Bagout bags with a change date will 
not be required to be changed for a period of two years from the change date. 

J. C. Hamrick, SSOC 
M. E. Hickman, RMRS 
T. T. Sangaline, RMRS 
E. P. Schweinsberg, SSOC 
Official File 
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779 Closure Project 
INTEROFFICE CORRESPONDENCE 

DATE: March 27, 1998 

To: M. K. Korenko, Project Manager, Bldg. 750, X5488 

mOM: R. T. Von Feldt, D&D Manager, 779 Closure Project, Bldg. 779A, X6830 

SUBJECT: LESSONS LEARNED FROM THE REMOVAL OF GLOVEBOXES 21 15 AND 6120 IN ROOMS 
270 AND 272 - RTV-021-98 

J. A. Bahl, foreman for this removal, held a lessons learned and they listed the following items: 

. 
0 

0 

0 

0 

cc: 
J. 
M. 
L. 
B. 
J. 
K. 
C. 
J. 
S. 
T. 
E. 
K. 
H. 

Length of sleeving should be verified. Implemented immediately, J. Bahl, 3/27/98 

When disassembling glovebox for nuts, screws, bolts, have a bag ready to put them in. 
Implemented immediately, J. Baht 3/27/98. 

We need some flat carts to haul material around. Order by 3/31/98, R. Von Feldt. 

We need an A-Frame or lifting device to lift the heavy parts into the waste crates. Will 
assemble A-Frame lift by 3/31/98, J. Bahl and M. E. Brown. 

When we drain the crit drains, we need to use a peristaltic pump and drain from the inside 
of the box. Implement on next glovebox, J. Bahl. 

Before starting job, verify that we have the right tools for the job. Implemented 
immediately, J. Bahl, 3/27/98. 

A 
E 
A 

C. 
E 

H. 

T. 
P. 
D. 
C. 

Bahl, SSOC 
Brown, RMRS 
Burke, SSOC 
Fricks, RMRS 
Hamrick, SSOC 
Harrawood, SSOC 
Lee, RMRS 
McAllister, RMRS 
McNitt, SSOC 
Sangaline, RMRS 
Schweinsberg, SSOC 
Trice, RMRS 
won. SSOC . n3q?;.- &@J&J@g”F I e-<Ad, z 

Think About Your Family Think About Yourself Think About Safety 



779 Closure Project 

INTEROFFICE CORRESPONDENCE 

DATE: March 23, 1998 

TO: 

Mgr., Bldg. 779, X6536 

SUBJECT: LESSONS LEARNED FROM REMOVAL OF “PIGMA WELDER 003 
ROOM 150 - RTV-019-98 

B. Fricks, Foreman for Pigma Welder, held a Lessons Learned session with his team and the following comments 
are submitted. 

1. To ensure all tools and materials are in the work area before starting the breech. 

2. Wrap sleeving as tight as possible before we make the sleeve cut 

3. See about getting some clear sleeving 

4. DO opposite pigtail-capping it first with vinyl tape and work towards the negative pull 

5. Have your waste bag ready to receive your waste right at the flange contained underneath 

cc: 
J. A. 
M. E. 
L A. 
B. 
J. C. 
M. K. 
C. 
J. 
E. P. 
K. D. 
H. C. 

Bahl. SSOC 
Brown, RMRS 
Burke, SSOC 
Fricks, RMRS 
Hamrick, SSOC 
Korenko, SSOC 
Lee, RMRS 
McCalister 
Schweinsberg, SSOC 
Trice, RMRS 
Wolf, SSOC 



779 Closure Project 

INTEROFFICE CORRESPONDENCE 

DATE: March 13\ 1998 

SUBJECT: LESSONS LEARNED FROM GLOVEBOXES 222,022, AND 9858 - RTV-016-98 

M. E. Brown, Foreman for Glovebox Removal of 222, 022, and 9858, held a Lessons Learned 
session with his team and the following comments are submitted: 

1. Communications to each person In the ten: 

2 .  Need hot taps for draining lines 

3 .  On one-quarter inch or small lines, crimp the line and then but with bolt cutters 

4. Use rubber vacuum caps to seal lines rnstead of tape 

5. Use B-Box to remove valves and place flange on pipes 

6 .  Order smaller bags, i.e., 4-liter and under 

7. Longer skirts on the lift tables are needed to prevent contamination 

8 .  Larger paper hoods with plastic around face piece required 

9 .  Break all nuts on flange first before removing them. 

1 0 .  Install new nuts and bolts to hold flange together when removing valves. 

ras 

cc: 
J. A. 
M. E. 
L. A. 
B. 
C. 
J. 
J. C. 
M. K. 

Bahl, SSOC 
Brown, RMRS 
Burke, SSOC 
Fricks, RMRS 
Lee, RMRS 
McCalister 
Hamrick, SSOC 
Korenko, SSOC 

E P. Schweinsberg, SSOC 
K D. Trice, RMRS 
H. C. Wolf. SSOC 
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